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THE CONSULTANCY

The Consultant, Reginald Griffith, D.Sc., Dre. Agr. (Hon), having
been invited by the IICA (Trinidad) to visit Suriname from April 20 -
May 11, 1987, given the following terms of reference: :

1, To determine the nature of a pathological condition
called *Spear rot! which has recently been identified
in the main oil palm plantations and tc advise on pro-
Ccedures for its control;

2. To prepare a detailed proposal for a Programme of Re-
search on Oil Palm and coconut pests and diseases in
Suriname extending over the per;l.od. 1988 = 1990 in the
first instance, ‘

subnits the following conclusions and recommendations based on the visit
for which the report: "The Consultancy in Suriname for Diseases in 0il
Palms and Coconuts™ covers in greater detall,

April 28.

April 29

PROGRAMME FOR VISIT

4.30 arrival, Met by Mr, Huiswoud, Director of
Research, Ministry of Agriculture and representatives
from the IICA (Mr, Telfer and Mr., G. Buckmyre). -

9,00 a.ms Orientation and preliminary discussions
with Mr, Jagbandhan, Mr. Huiswoud, Mr. Telfer and
Mr. Buckmyre of IICA,

10,00 a.me Further technical discussions with
Mr. Huiswoud, Director Agricultural Experiment
Station and Palm Research Centre,

12,00 noone "Reformulation of the Coconut and Oil
palm Research Project", Discussions with the pro-
gramne co-ordinator and technical projéct leader,
Palm Research Centre,
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April 30, 0730 = 08,00 aems Meet director of LVV
08,00 = 12,00 aem. Visit and discussions with
Technical Project Leader and co-workerse
D:l.aéuasiona on the re-formulation, etc.

May 1, 2,

and 3, Programme to obtain diseased material frem
Victoria ¢il Palm Plantations - aberted. .

May 4. 08,00 = 14,00,
Visit Agricultural Experiment Station. Dis—}
cussions with co-werkers in the fields of entomology,

" nematology, mycology/bacteriology, virology and soil

fertility with reference to suppert for Palm Research
Ceni.ar, .

May S. 06400 « 06,00 pem.
Visit experimental farm at Jenny and the coconut
district of Coronie with Ms. Asgarali,

May 6. 07400 aeme = 03,00 pem,

' ’ Visit experimental farms Dirksheop, La Poule and
Tijgerkreek-West with Ms., Asgarali (coconut and oil-
palm plots),

May 7. 07,00 aesme = 05,00 Pele
Visit to project for eil palm, American oil palm, and
hybrids with Mr, Huisweoud.
May 8. 08,00 aesMme = 12,00 peme
Plenary discussions ef €inal draft.
Slide show and talk on Pests and Diseases of Cocenuts
and the pathosystem (with reference to Spear rot disease).
May 9 08,00 asme = 04,00 peom.
Typing up of final draft.
May 11, ~ Meeting with the Honourable Minister ef Agriculture,

Suriname. Pinal discussions, presentation of final
draft and departure for Trinidad,
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CONCLUSIONS AND RECOMMENDATIONS

Spear rot Disease

The disease called Spear rot in Suriname existing in an epi-
phytotic condition at present has its counterpart in Africa, the
region of erigin of the imperted cultivars of the eil palm, Elaeis
gquineensis, Jacq, to Suriname and Latin America. In the Southern
Congo, in the region of Kasai, where the disease was researched in
the 1950's and 60's, it was variously described as Spear rot, little
leaf disease and heart, crown or Bud rot diseass. The causal agent
was determined to be a bacterium similar to Erwinia lathyri which
was capable of i fecting certain susceptible lines (cultivars) of E,
guineensis when the growth rate of susceptible leaves was either
arrested or reduced due to water-deficit or nutritional stress. The
pathogen is air borne. |

The disease in Suriname is co-identical in symptomatology, simi-
lar in epidemiology and appears more frequently in poor seil conditions
and at the end of the dry or beginning of the rainy seasons. Among
ether microorganisms found by the Surinare researchers, Erwinia sp.
was named, Mainly due to inexperience, the appropriate inoculation
tests were not made, as was dene in the Congo.

Muyice has been given on the method of testing for pathogenicity
and control measures, utilizing pruning of the infected leaves, since
the grewing point is not always killed by the pathogen. Following
this, the sterilizing of the crown region with a spray of 1% formal-
dehyde has been recommernded, Harvesting knives are also to be steri-
lized, in areas with disease, by dipping them for 10 - 20 seconds in

10% f.mu«nyue selutien-e
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viii,

Various records are to be taken concerning spore release in an
attempt either to forecast the disease or dstermine whether er
not the pathogen is something new and indigenous to the new world,
This disease is also now appearing in imperted material in coun-
tries as Colombia and Brazil, The implication is that the patho-
system of the introduced plant is disrupted by the differences in
ecological condition of Latin America and Bud rot, which is not an
economic disease in Africa, has now assumed economic prépertions
here.

All the in“ormation obtained in Suriname was by way of re-
ports, slide-presentations and interviews since the area; in which

‘the disease occurs is now inaccessible.

The IICA/Suriname Project

‘} This project which was conceptualised as a joint inter-
institutional building project tetween the IICA and the Palm Re-
search Centrs (PRC) of the Ministry of Agriculture did not achieve
satisfactory goalse The primary reasons related to the anticipated
pattern of development for the project. The initial plems, as demksed
by the IICA advisor to the brogramme, were over-anvbbtious amd were ot
nanaged in such phates thet eny pectisn wenlid sussead. Apast frem the
poor pettern of development, the resources of the teshmical staff were
net managed with enough fexibility when adverse social conditions
develeped. Msreover, with reduced staff and finances, the original pro-
grazme was mek wodtfied in any way to achieve even the minimum goals

possible, * '
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In the meantime, the specified pest and diseases of the coco-
nut and oil palms increased in frequency. Yet, some original con-
trol measures continued in the oil palm plantations. As a result
of this alarming increase, the programmes for .the next two years
will cencentrate on control campaigns which the existing staff are
capable of managinge Their research will consist in refinement of
practised control measures,

The Programme for controlling the Pests and
Diseases referred to from 1988 - 1990,

a) The programme for controlling Spear rot has been organised
first as a~ emergency programme with assistance from the
IICA for the provision of: '

i) Chemicals and equipment for phytosanitary
control measures,

ii) Training programmes of 2-weeks' duration in
Trinidad for studies in spere-trapping metho-
dology and field and laboratory innoculation
techniques for the 2 staff-members of the PRC.

iii) An emergence pilot programme of phyto-
sanitary activity for a period of 6 - 7 months
en the Phedra plantation, where the disease is not
so widespread,

The emergency programme will dovetall into the programme for
1988 -~ 1990, The main activities during this time will be to de-
termine levels of innoculum, the nature of the soil-stress factors,
forecasting disease, continued phytosanitary compaigns and analysis
of “sstiélogical findings to determine the exact nature of the causal
agent. The programme will be monitored by the consultant.






b) The programme for control of Hart rot will be
mounted first as a survey of the disease among
coconuts and oil palms followed by a programme
for control utilizing known effective practices.
The information will be analysed to determine the
eventual level, after two years, and the future
direction of research.

c) The control programme for Castnia (_Msdus)

will be confined to the oil palm plantations where
the damage 1s economice In coconuts, the damage is.
cosmetic, but the affected palms yield insects which
affect the oil palm plantations. Control measures
will employ BHC and Furadan, Preliminary laboratery
im :stigations will be made with pathogens as |
Beauveria sp, and the Green Muscadine fungus against
the insect before field trials are attempted,

4. The Redekianship. hatussn the PRC, the oil palm
Sompanies en the Coconyl Sameme

There is an urgent need for a firmly established agreement
between the PRC and the oil palm companies, in the first instance.
The three companies operate with a tentatively unified board but without
official commitment to assist the PRC in its progcamme of control and re-
search for which the companies are the direct beneficiaries. There is
an urgent need to rectify this anomalyandensurethatahighlmléf
managerial co-ordination exists between the two bodies, The oil palm
companies have recently concluded that. they should support the PRC
financially especially as the Dutch aid has been halted, |
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The gbsence of this essential arrangement a136 proved
disconcerting to the management of the previeus 3-year programme.
Financial support from the IICA should only continue contingent on
a firm policy arrangement both for financing and co-opérative re=
search between both paries,

A major problem is the coconut growers who, by and large,
have abandoned essential cultural practices because of the pre-
ferential treatment now given to oil palme Since coconut palms are
the source of infection to oil palms for Hart rot and Red Ring '
diseases and also the breeding ground for Castnia, an effort sheuld
be made to rehabilitate the 2,000 ha. of .this crope The small
factory should be remodelled and the co-operative reestablished with.
membership on the same Board of Management with the oil palm companies
and the PXC, '

Laberatory facilities

There is an absence of laboratory facilities in the PRC to
carry out even the Spear rot programme, %he TICR has ‘agreed to supply
some ageipment end chemiesde for the short-term emergewsy project.
It may be easiest for them also, instead of supplying a permanent
consultant, as was done before, to re-=direct such funds to initiate
the facilities for Spear rot research in the FRC. The impact wewid
be to affirm emphatically IICA's pelicy of develeping sslf-weliesnce in
the hwman resources of a country. ' |

Other facilities for the necessary programnes may be funded
by the oil palm companies and the Government itself. In the meantiwe,
there is sufficient research equipment in other departments of the
Ministry to strengthen teinporarily the efforts of the PRC.
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Training and Consultancx

The remodelled programme of work for 1988 - 1990 is based
substantially on the capalhilities of the staff present at the
PRC. The strategy employed is allowing control programmes to
determine the new lines of researche Since the existing staff
are able to organize and execute thase programmes, the major ex-
ternal input required should be training for the development of
new techniques that become necessary as the pfogrames develope.
Twe, IICA should, in time, De ahie to asrenge suitmble slmxt-
term yisits to relevant institutions from which the staff would
learn the various techxiiques. Short-term consultancy contracts
for monitewiwy the progress of the work shewid he the only other
negessity during the trumsitien pericd,

.






THE TERMS OF REFERENCE

1. To determine the nature of a pathological condition
called "Spear rot" which has recently been id;nﬁfied
in the main oil palm plantations and to advise on pro-
cedures for its controlj;

2¢ To prepare a detailed proposal for a programme of
research on oil palm and coconut pests and diseases in
Suriname extending over the period 1988 = 1990 in the
first instance.

THE MAIN SECTICNS OF THE REPORT

The following have been suggested as the main components of
the report: '

a) A detailed review of the plant health preblems
of oil palm and coconut in Suriname.

b) A detailed review of the research work that has
been done to date in Suriname on the plant health
problems of oil palm and coconut, including IICA's
contribution. |

€) A detailed analysis of the institutional infra-
structure currently involved in this research in
Suriname.

d) Recommendations, in outline, for a revised research
program into the plant health problems of coconut
and oil palms but with 'Spear rot' as a priority area.






xive

@) Recommendations as to the organization of the
research program specifyings:
« Co-ordination
- locations

= personnel and responsibilities

= required facilities, equipment and
‘materials. '

f) Training and consultancy requirements
g) FMinancial requirements and sources of finance.

h) Specific participation and contribution of IICA
as part of the technical collaboration of the office
in Suriname.
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SPEAR ROT DISEASE OF OIL PALM ELAEIS GUINEENSIS JACQo.

IN SURINAME
INTRCDUCTION

Fatal diseases of the oil palm, Elaeis guineensis Jm;q., always
terminate with the death of the growing pointe ©On the other hand,
diseases which only cause the death of the growing point may not neces-
sarily cause the hmediaté death of the palm, Thus, a fatal disease
would usually cause general malfunctioning of the majdr transport sys-
tems disturbing both water relationship and ﬁutritional balance. Con-
sequently, the plant may visibly suffer from thi.rét or starvation, Very |
often, toxins or antimetabolites may be ﬁtrodnced by a pathogen Mg
its multiplication or growth phase, These may become systemically dis-
persed and so act directly and deleteriously on the growing point,

Thus, characteristically, when such fatal diseases occur as a direct
inducement of pathogenic agents, ei:temal symptoms are very ocften corre-
lated with systemically transmi_ttc:i malfunctioning and appear chronq—
logically, usually in accordance with the vascular disposition and arrange-
. meng in the palm, Diseases which only produce death of the bud mainly,
often are the product of more localized pathogenic action, and are due to
direct invasion of cells of the pareixchyma by pathogens which have a
lower potential for dispersal throughout the plant system. Such diseas_es
do not include common leaf diseases caused by Cercospora on oil palms,

since these are not fatale.
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The foregoing is not expected to imply that 6n1y a ‘particula.r
kind of pathogen may cause a particular kind of symptom expression
in the oil palm. Often, in the case of a fungus, the .diffcrences
between obligate and facultative parasites become apparent in the
course of infection within the hoste A facultative parasite may
often kill the tissue by enzyme action in advance of the growing
hyphae as does Fusariun sp. which can live saprophytically also in
the host and usually grows intracellularly; whereas, an obligate para-
 site causes little cell destruction. Its mycelium is inter-cellular
with haustoria. Invasion of the obligate parasite might be checked by
hypersensitivity of the ﬁost or death of the invaded cells preventing .
further hyphal grow*he Also, barriers might be developed like gum
deposits, tyloses etc, In the case of bacteria, if they are too large
to t;ravol through the end-plates of the vascular tissue, their mi-
gration would be restricted to softer tissue,

Bacteria, like fingi, may also cause vascular wilts, or simply,
leaf necroses, cankers and soft-rots among others, And no one symptom
may be exclusive to one pathogen., Yet, the host range for such ubi-
quitous pathogens as Agrobacterium tumefaciens, Pseudomonas solanacearum,
and Erwinia carotovora is extraordinary with a species of Erwinia being
found on some diseased oll palms in Africae Similarly, a virus in-
fection may be localized at the point of infection causing a local
lesion or it be systemice The macroscopic effect of the latter typeb

of infection ranges from depressicn in growth rate of plant organs in
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an apparently healthy plant to rapid death of the host. Apart

from the similarity in symptomatology, there is extensive varia-
bility of expression dependent on the cultivar and its genetic
status, Leaves may show different colorations, they may collapse

or may not collapse with the same pathogens

To some extent, therefore, it should be clear tha£ the des-
cription of a disease in oil palms based only on visible macro-
symptomatology may only rart]ly relate to the cause of death or indeed
even to the nature of the pathogenesis or still yet vag;ely to the
pathogen, In fact, in oil palms, one may detail a list of pathogens.
whiéh can occasion the same cvert symptomé in different varieties of

oil palmse

Nomenclature and Symptomatology

The list of names often given to what is consideted-to be Spear
rot in Suriname, may not be synonymous with the identical disease in
the whole of Latin Americae For whereas, 'pudricion del cogollo® in
Colombia has the identical translation as ‘podridao do broto terminal!
in Brazil, that is, Bud rot. It will not mean Fatal Yellowing disease,
in English, or Spear rot in Suriname. It is primarily this eleﬁent of
standardization of nomenclature with essential symptoms of the same dis-
ease that is noticeably lacking in the first instance, Contrastingly,
Red Ring disease, in both oil palm and coconuts, has standard descrip-
tions of basic identifiahle symptoms and, therefore, has correspondingly
direct translations as 'anillo rojo' in Spanish-speaking Latin America
Latin America and *anel vermelho' in Portugese-speaking Brazil. Cedros

. wilt, on the other hand, is 'Marchitez de cedros' or ‘Marchitez
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sorpresiva’ with Hart rot' being en older name describing only a

limited area of the symptom expression a Bud rot. -

ihderstandably, the older terminologies for disease_s, then of un-
known aetiology, which have often persisted in the literature have of-
ten given rise to the present confusion when a complex of such diseases
generally described as Bud rot say, is elucidated by later research in-
to separate diseases of known aetiology. Very often, the existence of
several different diseases of similar symptomatology is not clear until
one is elucidated finally, The remaining unknown entities having now
to be reclassified To vhat extent Cedros wilt or Hart rot and Spear
rot or little leaf have been previously confused and recorded as iden- .

tical or different will never be known.

There 1s yet a final phencmenon which relates to coconut palms and
oil palms which occupy similar agricultural regions. It relates both to
su:;h pests and diseases which, by and large, show common functional
niches in both crops. The same strain of the pathogen might affect -
either crope Examples of these diseases are: Red Ring, Cedros Wilt
(Hart rot) and Bud rots, I have said Bud rots to indicate true bud ro’

but by different possible pathogens as will be explained fully later,

Bud rot of Coconut and Oil Palms (The Present Status)

Essentially, by common description, this relates to any condition

. in which the terminal bud is destroyed by a localized (non-systemic)
pathogen, Generally, alsc, only the crown leaves and the bud are af=-
fected, but the pathogen is often restricted in its movement to the
softer and more easily invaded non-woody tissues As a result, even
though the plant cannot grow, it may still retain or even produce fruit
. in the axil of the older non-affected leaves, This obtains both in the

coconut palm and the oil palm.
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The pathogens often associated with these conditions are
Phythophora palmivora (fungus) and Erwinia sp. (bacterium. Phythop-
hora is world-wide, also causing black pod in cacao; whereas different
species affect different crops like potato, cucumber, tomatoes and |
citrus, A different strain of the bacterium Erwinia sp. causes Banana
Head rot, Such species causing a snft rot possess enzymes which break
down the middle larella of plant cells, The species of Erwinia trachei-
dhila on cucumber, and Z, stewartii on sweet corn which are wilt causing,
as thef move throughout the.plant tissues, depend on a mutualistic re-
lationship with an insect host, Other examples are well known., However, .
in certain coconut growing states of India, there appears to be an inter- |
changeable niche between .Eminia Ep. and strains of Phythophora palmivora,
in the Bud rot or Crown rot syndrome., P, palmivora, .bowever; is well-
known to destroy the bud whereas Erwinia sp., prcduce a soft rot within-

the crowne

In oil pelms, as far back as 1963, Bud rot disease was associated’
with a strain of bacterium similar to Eguinia lathyri which was found in
plantations in the Belgian Congo. This condition was variously described
as Spear rot, little leaf disease, and Heart, Crown or Bud rot disease,
There was the enigmatic fact that some palms t;ere quickly killed whereas
others recovered, The latter typlcally passed through a 'little leaf
phase'’ indicating that the bud was not always attacked, Often, similar
situations have occurred with coconuts, However, with Phythophora palmi-
vora, infection conditions prevail when temperatu.res are above 21° C
and R,H., between 97% - 100%. Apparently, conditions for Erwinia spe. re-

late more to the physiological state of growth of the spear leaf tissue,
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M:tively growing young leaves do not necessarily provide an in-
fection count, Very often, when growth rate is arrested by natural
conditions in the plant &r imposed by external conditions as drought
or water deficit, infection due to Erwinia sp. will occur,

Distribution of Oil Palm Diseases in E., guineensis in
the New World,

-

The natural distribution of the African 0il Palm Elaeis guineensis
Jacqe is between 15° No and 10°S on the West Coast of Africa and East-
ward as far as the Great Lakes, Its ecological habitat is limited to
the transition region between rain-forest and savannah and on the grass
lands, also to moist hollows and along riv'er banks, Early attempts to
naturalize the plant outside its natural region bagan with the Dutch
East Indies, Sumatra in 1911 and British Malaya a few years later.

Later, the palm spread to other locations. Generally, there are accepted
- three species of the oil pals. These are: E. guineensis, E. madagas-

: cariensis ( the Madagascar oil palm) and E, melsnococca (oleifera) a -

© South American specier o E. guineensis has a complex genetical con-
sgitution and four main varieties have been generally recognized, These
are; Macrocarya (extra thick-shelled) dura (thick-shelled) tenera (thine-
shelled) and pisifera (shell less).

As far as Bud rot is concerned, it was already shown by Bachy (1954)
that different genetical lines of palms have different susceptibilities
to the disease. Moreover, cultivars or varieties which withstood un-
favourable conditions better did not show a high incidence of disease.
Bud rot lesses in Africa related to critical environmental conditions

which made some host plants more susceptible.






With regard to Elaeis melanococca (oleifera), the American
oil palm, it originated in equatorial America, Its biology is
Close to that of the oil palm, E, guineensis, frem which it differs,
however, in certain anatomical characteristics of its trunk, leaves
and inflorescences, Observations on wild populations-show that
varieties differ widely in vegetative characteristics and bunch com-A
position, E. melanococca has certain agronomic advantages in that it
grows ﬁllw, at a slower rate, than E. guineensis. Further, it is
more resistant to some diseases. It also hibridizes easily with the
African oil palm. '

Be this as it may, the oil palm industry in Central and.South
Amarica began with imported seed of the African oil palm varieties some
of which have shown susceptibility to Bud rot due to Erwinia sp. A
change in the pathosystem for the imported variety makes it more sus-
ceptible than it would normally have been to the same disease which
would bear a distinctly new relationship to the same crop in a new
environment, A similar situation is reasoned for Lethal Yellowing
disease of coconuts which me;y have originated in South-East Asia but
is considered now to be present in Africa, Florida and Jamaica as
ceconuts moved around the world, Thus, the advent of Spear rot in
oi1 palms originating from parent material from the old world should
be understood in this context as the disease assumes epiphytotic pro-
portions, in a few years, in new ecological conditions which create dif-

ferent stresses in the pathesystem of the introduced varieties.
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LATIN AMERICAN CONDITIONS

One might regard the commercial introduction of oil palm cul-
tivation in Central and South America as dating back only to the
1960's, In Bragil, in Para, there were two development areas ori-
ginally; the plantation in Paricatubu with the initial veriety of
E. sis var. tenera (800 ha.) and small plantations also ini-
tially 1,500 Ba, of tenera. In Bahia, plantations were of dura, but
were changed to tenera. Spear rot disease is known to exist in the ‘

Para region among the imported varieties.

.l‘he commercial expansion of oil palm continued in Central and
South Americas Ecuador, began experimenting with small areas areund
1953 but plantings began serieusly in 1964, By 1968, there were about‘
6,000  has Henduras also, with intreductions in 1953, had abeut 4,000
has Celembia had some 24,000 ha, planted up between 1957 and 1967,
Prom Colombla Comes the report that a disease similar to Spear ret has
caused serious damage to a large plantation - "La Arenosa”. There
have been various reports of diseases of similar symptomatologye How-
ever, because of the confusion which existed between Cedros wilt (Mar-
chitez sorpresiva oi' Hart rot) and various other conditions, the re-
ports ef Spear rot are not entirely reliable, The disease also
exists in certain regions of Venezuela as "Pudricion del cogollo”,






THE CONDITION CALLED SFEAR ROT IN SURINAME

Te a large extent, information on the present status of Spear
rot in.&xrinamo has been obtained from Ms, H, L, van de Lande, Head
of the Division of Mycology/Bacteriology in the Agricultural Experi-
ment Station; Mr. W. Pung Kon Sang, Ce-ordinator Palm Research Centre;
Mr, P, Rellum, Crop Protection Officer feor the Oil Palm Plantations and
Mr, R. Buldwoud, Director Research Agricultural Experiment Station.
The rest came from the available literature. '

In Suriname, there are three major plantations with oil palm:
Victoria plantation which‘ was established in 1969 (1650 ha,) Phedra
plantation which began around 1977 (896 hae) and in 1980, the Peta-
macca project comprising now about 3,300 ha, eut of a proposed 5,000 has

&f;cuny,' Spear rot disease was first recorded in Suriname in
© 1982 in the plantation of Victoria. It was apparently linked to a
"Mm“ disease which was fouz;d in 1974/1975 in a particular Block
(1)s In the ensuing years, the disease was found in increasing fre-
quency in several other Blocks in Victoria and later in Phedra and
Patamacca plantations. A record to date, utilizing two-monthly counts
in Victoria estate from November/December 1983, shows that approximately
25,000 palms/250,000 trees are affected, In Phedra, roughly 6000/
142,000 palms and Patamacca 300/472,000 palms have been affected and
exist in varidus stages of pathogenesis,
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The symptoms correspond very closély to those .of' Bud rot in the
Belgian Congo in that: |

1. The disease may be fatal or .
2o Palms may recover through the 'Little leaf" pattern and
3¢ Crowns may fall-off leaving unaffected green leaves with
racemes with fruits of varying sizes,
Generally, the first symptom$ seen is a chlorosis of the youngest
leaves. However, it is helieved that the initial symptoms might have
begun with blotches in the 3/4/or S leaf according to Van de Lande.

At about the time of the presence of distinct clorosis, one or
more of the spear-leaves shdw a wet rot 1n pellucid patches in the un-
epened leaves, Finally, the affected spear leaves may break.near the
base and hang downe As the chlorosis progresses in the leaves, in
order of age around the crown, the centre of the palm assﬁmes a dis-
tinct yellow colour, though variable, compared with the general green
of the older non-affected leaves. Gradually, the yellow leaves turn
brown as they die and the affected leaves may collapse at the base where
a wet rot is sometimes found with putrid odour.

When the crown rots, there is normally the same putrid smell and the
heart leaves may be pulled out from the rotted crown. In circm#tan:ea
where the ret has not progressed to the apical meristem, new leaves may
be formed but much smaller than the originale These are described as
the 'little leaves'’, Fruits in the axils of unaffected leaves are not
affected and palms without crowns may continue to produce fruit, without
grewing, until they die, Pathogenesis may vary from a few months te

3 or 4 years,
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This situation is congruent with the -symp’tmtolcgy expressed
in plants in Africa, However, there may be differences in the yellow
colour expressed by different varieties of oil palms.

Predisposition to the disease

It has been generally observed that the disease is prevalent in
bearing trees of any age beginning from 3 years old, In Victoria plan-
tation, emphasis has been placed on symptoms expres@ on the bearing
palms at any age of maturity. It would appear, however, in seme fields
of Brazil, that palms of earlier age may contract the disease., In
Victoria estate, on the other hand, the older palms en the northern side |
of the plantation display a higher incidence of the disease which is at |
present in the logarithmic phase of its development. |

There are two dry periods er "seasens® in Suriname annually. The
- sherter peried is from January to March and the lenger er true dry
peried is frem July to October, During these perieds, the growth rate ‘

of the palm slews and water deficit and even nutrient imbalance can eccur.
The commenly reperted cbservation by Van Slebbe and Rellum is that the
increment of disease is highést after the dry perieds. Figure 1, sub-
mitted by the Palm Research Centre, based on (Table 1) 2-monthly obser-
vations beginning from Novenber/December 1983, indicates this general
trend that the incremental step in the frequency ef the disease appears
about the end of the dry seasen or at be beginning of the new rainy







12

A similar situation has been noted with the Bud rot in Belgian
Cenge. In fact, the o‘aqxtial cbservation (Wardlaw, 1968) was that
whereas the disease was relatively scarce in the more northerly eil
palm plantations where rainfall and seil moisture conditions were
adequate if not eptimal, it was abundant and widely distributed in
the seuthern Congo especially in the region ef Kasai, where rainfall
is either marginal or inadequate. As such, there were plantation
uuu.mrepalmsceasedgrwingorgrmonlyveryslowlyinthcq:y
season. Thus, infectivity was conditioned largely by the physielogical
state of the palm in the presence of suitable inoculum,

Accordingly, in the symptomatolegy and pathogenesis ef Spear rot
mm, Msthecrmlunsueaffoctodintum, the bud
is eften not attacked immediately. Murther, the sheath-leaves above |
the bud may be attacked and the infection temporarily arrested befere
the meristem 1s infected, If weuld appear that basic contrel measures
should relate ‘to this observation. Por the pathogen does not penetrate
directly into the bud of the old palms but moves intracellularly
through the bases of the surrounding leaves. It would mean, then,
that infected leaves in Spear rot can be removed and the érown»steri-
lized by an antiseptic solution like 1% formaldehyde which can be

sprayed on,
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TABLEQ-

FREQUENCY OF SPEAR ROT DISEASED PALMS IN VICTORIA PLANTATION,
SURINAME, GIVEN AS CUMULATIVE TOTALS (1983 - 1987)

: No. of Diseased X of
Tine of Sampling Palms found Total Ne.
(Cumulative) of Palms
Nevember/Decenber, 83¢ ca. 1,000 0ud
June/July, 84 - ca. 1,900 " 0.8
Decerber/January, 85 . ca. 3,200 1.3
May/July, 85 ca. 4,650 1.9
August/September, 85 ca. 5,678 2.4
Octeber/Nevember, 85 ca. 6,873 2.9
Nevember/December, 85 ca. 8,202 3.5
January/March, 86 ca. 10,465 4.4
March/April, 86 ca. 11,494 . 48
May/June, 86 ca. 13,619 5.7
June/July, 86 ca. 15,417 6.9
July/August, 86 ca. 17,070 7.1
January/Pebruary, 87 ca. 24,000 ‘ 10.1
(Estimated)

Befere this period more than 500 Spear rot diseased palms were
elimiated,
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The mdeqiglogz of the disease

From the information available, the Spidemic builds up .mturally
from an isolated focus to suscepts in the immediate vicinity.
Generally, oil palms are planted &% m. or 9 m, within the row, and
neighbouring palms in any direction may contract the disease and show »
the reperted symptoms after 6-9 months, The p:obahilit; of a plant being
infected appears to vary inversely with the distance from the source of
inoculume, In fact, under estate conditions, this refers more to slight
eddies of wind and convection currents which would allow spores a short
transport distance before thay fall out in still air or encounter a new
infection courtes Thus, large foci or ircfectton WMg cmtunliy
ever a hundred trees may steadily.develop in Me as more inoculum .
is emitted over a sufficiently long period of time contimually from each
infected tree., In other words, the rapid build up of an epiphytotic due.
toﬁhispathogani:dsqaf\mcumoftmmmmofthcpropagulesmd
" the long duration of infective phase of the diseased plant.

" Contrel s ously applied

Discﬁssions indicated that the major control measures applied have
been roguing the diseased trees where possible. This practice did not
noticeably influence the spread of the disease, Experiments were per-
formed using Benlate, Endrin and injections of Tetracycline HCL and Strep-
tomycine At the time most of the experiments were carried out, infection
was often too advanced in the estate ganerally, and it seemed that sur-
vival time o the pathogen was greater than the persistence pf any ef-
fective and protective chemicals Injections into palms do not often pro-
duce death of all the micro-orgarisms in the affected portion of the
leaves, since this depends on the transpiration rate of the affected leaf,






.

The use of endrin seemed by corollary to be uﬁn-ec'e's.sary and if the
Causal agent is a bacterium that is air borne, as it is in the equi-
valent disease in the Congo, Benlate, a fungicide, would not have been

effectlive,

ISOLATES PROM SPEAR ROT AFFECTED PAIMS IN SURINAME

"

Van de Lande (1984) reported preliminary studies with organisms
assoclated with some diseased palms already in an advanced stage of in-
fection. Over a period of two years, isolations were made regularly from
affected rachis and leaf tissue with both initial and advanced symptoms
of Spear rot. Her report states that isolations resulted in the consis~
" tent presence of Fusarium spe In a few ins‘tancu Botryodiplodia sp. and -
Colletotrichum sp. were isolated from the retmax;ts of the affectgd cpcu':'a.
The only bacterium isolated was an Exrwinia sp. from the affected leaf

tissue £rom a .diseaseci spear,

Inoculation trials were made in vive and in vitre on spear leaf

" tissuéifrom healthy, Wlgorously growing eil palms ef 6 and 18 months.

Ne results occurred in spear leaves that were attached to the plants. How
ever, with Fusarium on detached leaves, a rot appeared, The inoculations
with Sowinla go, were only tested on oil palm seedlings and did not result
in any infection in any of thea palm Qeedlings.

It is well known that many actively growing leaves will not be at-
tacked by several species of fungl or bacteria, In the case of Spear rot,
where the incidence of disease in Sdriname increased after the dry seasen
as leaf-grewth had ceased, then, the indication should be that tests for
pathogenicity would Lest have been done on attached leaves which had

matured or had ceased growing for some reason.






The work by Duff (1963) on Bud rot of oil palm vith Erwinia sp. indi-
cated this. In a comprehensive series of experiments carried our in

the field and laboratory, he showed using growth-rate of the lIeaves as
an index of susceptibility, that leaves in which the growtherate had been
arrested were susceptible to the bacterium. Previously, several other
answers were sought, including other organisms - various fungi. Even
theugh Erwinia sp. had been feund commonly associated with the disease,
an appropriate infection court could not have been found, For years be-
fore, therefore, the discase had evaded proper etiolegical deini.tian._

Thus, in Sw.name, the appropriate exper:l.menta]. conditim for
inoculation should be obtained with organisms, Erwinia sp, already known
te be available in the diseased leaves, A krnwledgc of the causa 1 er- |
ganiam weuld allew control measures to be ;arganised more effectively.
Essentially, the persistence of the pathogen in the soil er leaf tissue
makes it available for infection to the suscept. Areas which are often
w by fires weuld be sterile for some time if diseased trees were re-
moved before.

Despite this, spraying the affected crown with a mild solution of
formalin (1%) after the infected leaves have been removed, would allow
for ogtisfactoty reduction of the continuous flow of inoculum, Their re-
moval and burning would eliminate residual 'speres' which might be cafried
by wind or rainsplash, Together with this, it should be seen as risky to
utilize harvesting knives in diseased fields without sterilizing them
with 10% formalin as a dip, especially since, in the method of harvesting
the frults, the subtending leaves, which may alse be affected, can allow
inoculum te be spread from }:ree to tree with the same harvesting knife.
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CONCLUSIONS

Whereas the tests for pathogenticity have not yet .been done ade-
quately to confirm the etiology of Spear rot in Suriname and Lati'n.
American oil palm plantations with material originating from varieties
of E, guineensis, conditionally susceptible to Spear rot or Bud rot due
to Erwinia sp, the parallels in pathogenesis, symptomatoloty, epidemio-
logy and conditions for infection have been established as being equi-
valent. The major predisposition to the epiphytotic appears te be the
change in the pathogystem of the plant due to movement from its original
ecogystem to another, which perhaps requirgs a more xerophytic form in an
ecesystem which is not exactly equivalent in several unknown ways. One
expects a plant to be adapted over sufficient time which would be enough
to isolate it into baing a new biotype ox;- even a new species as is E,
melanococca (oleifera) which is resistant to certain diseases that would
affect E, guineensis, mmr,' in Latin Americe, E. melanococca is in

its own ecosystem,

In the history of the oll palm, E. quineensis, selaction has always
been done, Sumatra first selected the Deli type around 1)1, Several.
years later, the Dutch began an& higher yielding types than the Dell be-
came avaiiable, Yet doubtsi still exist as to the pure varietial strength
of 'tenera' vhich appears to be an unstable form of Jtdura's The principle
is that with Wdiuum between E, quineensis and E. melanococca it is
equally pessible to introduce a more appropriate group of palms to thé

new world ecosystem,

It may be that more epiphytotics other than that for Spear rot would
develop out of the series of intl;'oductions. Vascular wilt is already known
in Brazil, due to Fusarium ‘w. Blast disease has not yet shown up
in the Latin American nurseries and various Cercospora are around te cause
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leaf-spotting which appears to be related to regional envirenmental
factors, cultural practices and palm to palm varieties.

Very appropriately now, one can utilize the problem with Bud rot
in coconuts to illustrate the present phenomenon with ofl palms.
Coconut plantations have been commercial since before the turn of this
Century in most parts of the world. Despite the fact that the palm ori-
ginated in Seuth East Asia and that Latin America was the last ared, as
it were to be dominated by the crop (Griffith, 1975), Bud rot due te
Phytophthora palmivora thrives as a disease in monsocon areas in India
and Sri Lankae Yet, today, in every country where coconuts are grown
the fungus is pfesent awaiting the appropriate conditions for germination
and producing diseases, Such conditions are humidity and temperature.
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EMERGENCY ACTION PROGRAMME TO INVESTIGATE AND
ALLEVIATE SPEAR ROT IN SURINAME

The emergency action programme, which would occupy the rest
of the year in investigating. and alleviating Spear rot in Suriname

can be regarded in phases such as:

1. Research Activities

8¢ Isolation and identification of the causal erganism from

early infected leaves,

be Spore trapping to determine conditions for *spore!
libcratién and dispersal,

Ce Inoculation trials and determination of Keock's postulates
"~ using isolated and captured organisms,

2o, Pield Control Measures

In an attempt to reduce the spread of the disease in an area of
low infection, the Phedra plantation might be utilized for control
measures tsing sanitation and 1% formalin solution as a crown. spr;y.
Since the pathogen is localised in the crown leaves and in the upper-
most bracts of the heart, the objective of the exercise is to reduce.
the spread of the dismase in an affected tree and also remove the source
of inoculum. The exercise would be easiest in younger trees than in the
older and very tall palms, Despite the diftlculties, jeeps and ladders
and long lances on spray=cans provided on these jeeps might he employed.
The cut leaves should be &mnpcrﬁed away by a vehicle and destroyed by

burning.






19

Such sanitation measures would take into cohsi'defation the steri-
lization of the tools for harvesting and cutting of the subtending
leaves. A solution of 10% formaldehyde {frmalin) can be used as a dip -
for 10 seconds to bring about sterilization of the cutting knives during -
harvesting between trees, Generally, formaldehyde is cheap an easily
available and,at sufficiently dilute concentrations, relartively safe for
general use, It is a powerful fungicide and bactericide aﬁd at low con-
centrations can cause precipitation of protein of the superficial cells
of the crown as well as in the bacterial organisms causel to the disease,
Any saprophyfies which mighf enter the wounds to cause rots will also be
killed, | |

Per sonnel

The pu:unnel required for these research and field programmes are
at present available in the Palm Research Centre and the Research D:l.visiont
of the Ministry of Agriculture, Some are at the estates themselves,
Personnel at the Palm Research Centre (PRC) would need imnmediate training
in techniques of spore trapping and field experimenﬁation, together with
incculation techniques for determination of Kock's postulates, Such
training weuld allow them actual work-practice in setting up and analysing
results, |

Apart from the technical staff of the PRC, various facilities for
basic microbiolégical wofk is available in other sub-divisions of thc‘
Ministry of Agriculture, Trained research officers who man these faci-
lities would be used to si:rengthen temporarily the PRC by devoting about
20% of their time during the emergency progran;me (Figure 2).
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The following organizational chart (Figure 2) has been discussed

with the Director of Research who at present co-ordinates all programmes
of the PRC,

Pigure 2,
Organizational chart for Emergency
Programme to alleviate Spear rot disease
Coordinator of Research
(Mre Re R, Huiswoud)
PRC
Technical Project Leader
. (Te Nanden)
» 2 _ v : " T .
. Entomology Phytopathelogy
(J. Asgarall) (T, Nanden) (Jo Moll)
Assistants  Assistants Assistants
(vacant) (M, Palmtak) (M, Parsadi)
(Madari) }
- Avallable

Suppert Sources from
Agricultural Research Station - 20% of time

-t v v

Entomology Nematology Virology Mycology
(A, van Saueurs) (M. Dipotardoenc) (P. Klas) (silos)
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re Tr in rot disease

The ebjectives of trapping can be:

1, To detemﬂ.né the load of infective pathogenic propagules
carried by the wind,

l. To indicate the level for an epidemic to begin,

3, To ebtain information about the periodicity of !spore!
showets and the persistence of the dispersal cycle,

4 To determine the correct timing of pgetectant sprays and
other control measurgs, Such programmes would continuo be-
yond the end of the year,

Basically, two types of information can be obtained for q\nnti;
fication. (a) the concentration of spores in a given volume of air
and alse (b) the number of spores deposited en a surface, The correlation
mhothntlwdsismtaluaysuact. Thus, very often a choice '
~ has to be made with regard to either method, Concentration methods
often use standardized equipment which are available readily., In the
Andersen Sampler (J, Bach, 76. 471, 1958) spores are deposited on selid
media in petri dishes, f:acﬁoned into 6 ranges, The Hirst automatic
volume section trap is a robust instrument widely used for.contim,ml
sampling in the field., Several newer mcdels are availa ble which allow for
mnany different objectives to be accomplished, On the other. hand, the de-
pesition methods use sticky horizontal Vmicroscope slides, or open petri
dighes with medium exposed to air in a sheltered location to keep off rain.
Some slides are mounted on a vane so that they face the wind. Also, there

are other methods availables
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THE EMERGENCY PROGRAMME AND ITS RELEVANCE

TO AN INTTRNATICNAL SEMINAR ON SPESAR ROT

From all appearances, the principles involved in an mderstﬁndin’g
of the pathosystem with regard to this disease and coconut diseases like
Lethal Yellowing are implicateds A useful understanding of how it ap-
plied to introduced crops such as coconut and oil palms 1..3 essential,
Moreover, ths stimulus is needed to develop hybrids between the local. E
melanococca (eleifera) and the various cultivars of E. guineensis to ‘

prevent the .contizmous introduction of older diseases which clearly re=-
late to genetically susceptible material that wm.s;;mid developnent of
0il palm seeds in one geographic location cﬁ produce,

Apart from this, the disease itself needs more understanding since
research had been discontinued since the 1960's in the old world, Basic
c’cncepts- as nomenclature and eymptomatology must be standardized despite
the heterogencity of the genetic responses found in the dura and tenera
éultivars. Then, the methods of control must be constantly reviewed as
selection methods are being developed for re.sista.nt imports growing in
optimal and some semi-arid conditions of Latin America. In reality,
there have been some older estates in Latin America from which basic in-
formation can be gained. In Venezuela, for example, in tﬁe state of Yara-
cuy, a pioneer industry began in 1938 with more than 2,000 ha, Whether
or not such a disease appeared before now is not known. 'l'hc original
seed may have been from a more resistant stocke
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Bamtialiy, an international seminar is required, yet including
all Latin American countries with imported oil palms and no experience
with the disease. The present epidemic in Suriname, Colombia, Brazil
and other countrias where the disease might be confused with Cedros
wilt (Hart rot) or even Red Ring should be attended to by an international
forum including the FAO, IRHD, IICA and the various founditions involved
in coconut and oil palms like the GTZ in Germany.

Costs for Emergency Programme

The essential costs for the programme in the phases given (1)
Research (2) Control (3) Training would give priority to the Lmmedliate =
needs as chemicals for research and control measures, The only nppcntul.~

which will be dought would be spore trapping machinery which should be
easily obtainable. Training facilities would be available in Trinidad,

ae Research = Costs
Chenicals + Equipment '  uUss1,750

Do . Centrol Measures

Chemicals etce | Us$1,000
Minor equipment uss 500
Incidentals _ ‘Uss§ 250
Training passage (2 persons) Uss 350.
Per diem 2 weeks 50 x 14 x 2 Uss$1,400

Costs to Trinidad & Tobago Us$3,000
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A PROGRAMME OF REZCCALCH TO CONTIOL SEFEAR RCT DISEASE

IN SURINSME 1988 - 1990

.It is well known that there are’ two major diseases of the oil
2alm and the coconut palm which originated in Latin America .(Griffit.h,
1978)s These are Red Ring disease and Cedros wilt (Hartr‘rot)_.
Elaeis quineensis encountered and succumbed te both diseawes after
haﬂng been introduced to this region roughly from the m.‘l.édle of this
century. There is fxo counterpart for these diseases in the old world,
I have alluded to this to draw attention to the alternative issue, of
the probability, in the absence of proof of pathogenicity to date, that
Spear rot might be a new disease encountered here in Latin America for
the first time, Apart from the Taot: alréady mentioned which make; this .
extrune:_l.y miikely, my:new disgase would more than likely have come eut -
‘of the m agro-ecosystem, The presence of_Erwinia sp. in relatien |
P_hxt_ggi’xtﬁora palmivory in tne same ecelogical niche and the fact that the
counterpart disease already exists in the old world should tend to allay
any fears of some remotely abstruse phencmenon in the oil p&lin agto-
system which might produce sométhing new and so prevent forward planning.

Objectives of Programme
The basic objectives, therefore, of the research programme will be:
1le To understand more about the causal agent e.ge

‘a) survival time outside of the palm host

b) forecasting of cutbreaks
c) cenditions for invasion of healthy tissue
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To analyse the effect of the control efforts resulting
from the removal and destruction of diseased tissue and
the sterilizing of the crovn area with 1% formaldehyde

or different strengths,

To examine the effects of non-sterilized harvesting equip-
ment (use of 10% formaldehyde) in comparative studies with

seil water relation in the North and South of Victeria

To initiate a programme for the selection ef seeds frem
imported plants which. have not succumbed to the disease
for the replanting of the new areas, which must afford at

least near optimum conuitions for plant grewth and developmiit.

"~ To obtain a counterpart agency for the commencement of a

hybridization programme with E. melanococca (oleifera) and
E, guineensis in order to select high yielding and fertile

plants with resistance to Spear rot dlsease..
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AN ANALYSIS OF THE PROGRAMMES AND THEIR

JUSTIFICATION AND BENEFITS

Programme Noe. 1 is a direct continuation from the emergency pro=-
gramme which would have already begun in 1987. It is, indeed, the
essential step to determine the further development of a plant protection
pregramme, The forecasting of eutbreaks bears an important link for pro-
tective spraying when conditions are ripe for inoculum to invade the
healthy tissue from the imported E. guineensis stock. '

Perecasting has received considerable attention in recent years
but so far it has not been used in oil palm ecosystems of Latin America.
The topic is well covered by Muller and O'Brien (1957) in the Annual

" Review of Microbiology, (77-110) with a comprehensive bibliography re-

lating to forecasting in several countries of the world. Van Everdingen .

in the Netherlands had envolved 4 rules concerning weather conditions for
'_cettdn diseases, However, these have been mdifigd. Concerning fore-
-cutj.ng for Spear rot, nothing is known about the conditions for spore
transfer, evon though basic emphasis is on reduction of leaf growthe
Both conditions, of course, must prevail adequately for the development
of the epidemic, |

The forecasting from mete~rolegical data of conditions that may be
expected to render the eco-=climate of eil palm more favourable to an
increased attack can enable timely application of a protectant pesti-
cide, The same will allow for a calculation and prediction of a probable

yield less. Thus, some form of meteorological equipment would be neces-

sary in the plantations with which to correlate water-stress, particularly, -
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and plant susceptibility to imvasiom.

The amlysis of the effect of comtrel efforts should preseat
20 problem ia nev fields er im Phedra plantatiom vhere inoculum is
love In Vioctoria, however, where oa the northera sectiom the disease
is videspread, drastic msasures will have to be takem to prevemt the
rapid movement ef imoculum accaerdiag to the results of dispersal ia
programme No. 1. It may be that the conditioms which provoke im-
foction might mot be the same which initiate dispersiom and the time
lag fer infectiom may cause reduction in the distamce through which
huge masses o inoculum might be transferred. Thus, an amalysis ef
the harvesting mechanism which has beem in progress fof 6 years er
80 ia the morth, where the plants are older, might result im the mmjor
difference between the two regions if comntaminated harvesting knives
infect nearby trees. The issue that infected palm bear fruit which
are harvestable is mow being contested as ome of the comditions which
mske the morthera region of the plantation mare diseased. The Ccompara-
tive trials sheuld be established ia programse 3.

I have already .lndicated that the disease, Spear rot, oxists ia
some palas in Venesuela and not in otherse. Earlier, I tried to em-
phasise the fact that some strains of the varieties of E. guineensis
showed greater resistance to the disease. Ian !n"o‘t. that some plants
" die rapidly vhereas others contimme to survive for a period of 3 to &
years should indicate variotal tolerance of seme measure even in sus-
ceptible forms. Thereforo, among estates, thare will be plants from
vhich seeds can bo selected with varying degrees of tolerance
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The issue is immediately pertimeat since the intentiom of
the PRC was to continue to expand their oil palm productiom albeit
from imported seed of the E. guineensis stock. It is necessary that
such importations be substituted by selections made from cultivars
groviang under coaditions of etress while not haviamg comtracted the
disease, Yield factors for such selections can be amalysed ia much
the same way as cocomuts. That is:

ae¢ Production of inflorescences

be Sex retio - the proportion of female inflerescences
instead of femals flowers per infloresconce.

Ce The percentage of pollination

d. The number of fruits per bunch.

oe Veight of imdividual fruits.

f. Proportion of oil bearing tissues to stomy ondocarp.

ge 01l content of mesocarp and kernels.

The most conspicious variation, and the one that has been most
studied, is that of the stony emdocarp. It is convemiont to recognise
‘varieties' based om this character have only been for convemience amd
have little genetical significance, the genetically important unit
being the indi7idual genotype. Another feature of importance is the
development of the differeat sexes and the sex ratio as mentioned before.
Hartley (1977) has compiled an adequate review of the work dome. Mere
recently, werk by Van Heel et al (1987) has pointed out the fact that
the logical stage when sex is determined is inferred to be not before
the first appesrance of the spikelot primordia. Female flower groups
develop acropetally as triaxial cinciani whereas the male units do so
as reduced ones.
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Recent work im Celombia comcorning hybridisation in am attempt
to arrest the disease started in 1967, Hydrids were made frem E,
Belanococca and E. guineensis. Recent expectations im productiem from
hybrids is about 4 tomnes per hectare per ammum of palm oil, Apart
from this, the programme for determining data on seil and meteorolegical
conditions is ia effect im the dry some seuth of Lake Maracaibo.

In further work om hybridisatiom, (Schewendesan et al, 1587)
semes misgivings were exprsssed about the Fi hybrids which sometimes
showed . partial sterility amd so wide fluctuations im yiold were to be
expected. The crosses vere made vith E. Zuineensis and biotypes of E..
melanococca derived from Colcabia amd Brasil, The explanations were

aoted as due to fertilizatiom failures, absence of divisiom of the fer-
tilised secondary nucleus and competition between sacs. Continued work

in hybridisatioa will yield further results as was in the case with varieus
varieties of P.B. 121 etc. in cocomuts. The esseatial challenge is to
improve the varietial m:latinco to Spear rot disease apart from pro-
ducing sufficient returns.

Assistance in Breeding Progremme

Because of their imterest im palm breeding gemerally IRHO can
be approached to assist in the dovelopment of hybrids origimsting from
biotypes in latia America with the most compatible biotypes of E.
Kuineensis. Notably, the basic method which was established by the
West Africaam Institute for oil palm research in the early sixties for
bunch quality amalysis has beem modified in differont ways, MNew pro-
cedures with respect to ripeness standards, stalk length, spikelet
sampling, fruit starage, mﬁcﬁ drying, oil extractiom amd mut
drying have beea utilised.
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In fact, since palm il and kernel yields depend om total
fruit bunch yield and the 0il and kermel comtent of the 1ndiv1dm1/
bunches, the compoments and sub-compeneats of yield should always
be emphasised as important parameters and their precise and accurate
estimation determined during the process of selection against Spmar

rot disease,

Alternatively, im view of the history of oil pala research
ia West Africa, training programmes may be requested and instituted
there for selections to be made here both from resideat E. guineensis
with favourabledisease tolerance qualities and from simply more
serophytic forms which may hybridise more essily with selected dio-
types from Suriname or latis America ian general.
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PROJECTS EXTRACTED FROM SPEAR ROT RESEARCH
AND CONTROL PROGRAMMES FOR 1988 - 1990

Project 1,

Isclation of causal organisa and the determimatiom of
Kock's postulates. |

Objective:

To find out and identify the causal orgamism of the disease
from diseased plants growing in the field in order to adjust quali-
tative and quantitative aspects of the control measures.

Justificatiom:

Despite the accepted evidence that strains of Erwinia sp.
cause the disease in Africa, an exact 1dontifica§io. of the organiss
under latia American comditions is required. Further, already docu~
seated knovledge might be available for use of the exact species is
knowne The determimatios of Kook's postulates on living material sus-
ceptible to the orgamisa will also give evidence about the general
nature of conditions for susceptidility.

Duratioms

6 moaths to 1 year.

t 11

To determine the sequence of emissiom of infective propagules
ofthumlmaﬁthimormiu.
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Objective: To find out:

Over vhat distance pathogen v\d.ll travel ia the air and
under what comditions such will be emitted.

What level of concentrations there are maturally existing
im both infected and non-infected fields.

To relate these to meteorolegical conditions amd to attempt
disease forecasting. '

Justification:

Conditions which affect emission and/or dispersal of pathogens

in the field canm allew for the correct timing ef pesticide applicatiom.

The sequence of these spore emissions will indicate the mature of the

programme for coamtrol.

a)

b)

Duration: 2 years

Project 111 To determime:

The effect of roguing of diseased leaves and the use of 1%
formaldehyde solutiom as am eredicant or sterilising agent to
control the level of imoculum and

To determine the benefits of sterilisatiom of harvestiang knives
in 10% fermaldehyde solutiom.

Objectives:

To control the disease already established in Phedre plantatiom

and to compare harvestimg practices ia older fields im the Nerth of

Victoria with younger fields im the South with sterile harvesting knives.






Justificatiom:

The disease must be comtrolled amd the level of imeculum should
be reduced with a sterilising agent which would amet destrey the growiag
point if it is not yet affected by the pathogen. Mereever, an ex-
plamation should be sought for the condition im North Victoria which
bas been harvesting for a longer period ( 6 years) tham the fields ia
the South. Im any case the function of harvesting kmives, if any, in
the transmission of the disease should be checked.

Duratiom: 2 years

Project IV
To determine the correlatiom of climatological data and physio-

logical stage of the plant om imfectiom by the pathogen.

Objective:
Cultivars of E. guineensis have been kamowa to comtract the disease

under certaia stress comditions in the plant - wvater stress, mutri-
tional unbalamce. The exact climatological cenditions when correlated
vith the physiological stage of the plamt will assist in the locatiem
ef nev fields, the preperatiom for control measures and indicatiea of
less in yield expected.

Justification:

Resistant varieties ef E. guingensis which came out ef the old
world say be present amomg susceptible plants. Such may be fouad and
selected if they escape disease umder the conditions which would nor-
mally affect susceptible palms. This will aid in selection of mother
palms for mew seedlings for newer areas.

Duration: 2 years and more






Project V

The development of a selection programme of E. guimeensis for
more xerotrophic conditions and high yielding. Commencement of a
programme for hybridisation with E. melamecocca biotypes.

QRjectives
Te produce plants which are adapted to latia Americam or Surimame

comditions of cultivatiom which are high yielding and inhereatly re-
sistant to Spear rot disease.

Justification: .

This programme is of absolute importance to ensure that mative
seed or hybrid seed sufficiently adapted to local conditioms weuld pre-
duce plasts resistant te Spear ret and other diseases yet unknown which
might be introduced by a change in the pathosystem of the plant.

For this exercise expert training amd guidance is needed from
countries or agencies with expertise. This program should begia 1987/
1988 and would continue with reviews at 3 year periods.

Availa Staff for Projects 1 - V

Mest of the programmes require an experiemced microbiologist/
pathologist and agronomists. The field sanitatiom programmes require
a field sanitation staff capable of keeping adequate records, The se-
lection and breeding programme can be organised as joint-ventures with
IRHO or another interested agency. 3Similar hybridisatios Programmes are
already under wvay with Brasil and Colombia but not with Spear rot resis-

tance as an objective.

Equipment and Funding
The mecessary oquipment for the selected programmes and the fudiu
for their execution will be discussed elsewhere ia this repert. |
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A DETATILED REVIEN OF THE RESEARCH WORK THAT HAS EEEN

DONE TO DATE ON PLANT HEALTH PROBLEMS OF OIL PALM AND

COOONUT, INCLUDING IXCA'S CONTRIBUTION

Fer the purpese of a campreheasive reviev of the research wverk deme
ea the plant health prebless of eil palm and the cocomut palm ia Surimeme,
ene should begia by emphasising reseerch that is eageiag with referesce te
the mjer econemic problems. Indeed, IICA's cemtributieam related to the
twve mjer probless associated with and common to both orop..' Such prob-
lens as Eart rot (Cedres wilt) and Castaia (Cyparissins dasdales) i beth
cccennts and ¢il palms are not recent either im erigia er ia ecomemie ia-
pertance. Bovever, the mature ef their epldemics, over time, eftea dic-
tated their relevance and their pricrities ia researche

Apart frem these two conditioms vhich exist now at ecemomic levels,
Mliuwbvuohcl'todfoctnbothdlphtldcwo-thm
in Surisame. Origiaally, the disease develeped ia cecomsts which, as far
‘- eil pala is comcermed, being a lm' recently iatroduced arop, is the
seurce of all infectiem. Thus, a reduction ia the status ef this disease
hmmhmmam&lndmu-otihnwcm«h
eil pals, Indeed, the same is trus with Eart rot and Oyparissiws.

The basic principle alluded te here, is the well kmowa qmpt that
a pest er pathogen vhich cam be associated with different species of the
flera ia the ecesystem must be recegnised as a functiem of the emtire
systea and not pertinent to either or anyeme of the related plaat species.
Ia this case: cocommut, ¢il palms or wild palms. Thus, despite the lew
ecemcmic prefile ef cocomuts im the ecememy of Surimame at preseat, its
impertance as a major source of imoculum for both pests and diseases must

be regarded as paramount.
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Another iatroduotory feature oftea experienced ia amalysing
pereanial preblems of pests and diseases ia cocomuts is. the velumineus
Teperts of repetitive wark all attemptiag to justify aocelerated attempts
at selviag the same old proebleas at different critical times with cmly
acdified answers. To some exteamt, im latia America as a cocomut and eil
pals cultivatiag region, whereas the diseases are not isclated to any
country, the researchers themselves are often iselated by language bar-
riers and various socio-ecomemic conditions which cammot be standardised
adequately emough to cause clear imterpretations ef similar soieatifis
findings ia cocoaut pests and disease problems. |

There is, therefore, an urgeat ased for émtin offorts evea at
the level of standardisatiem of momemclature fer the same disease preblems.
A further corollary to this sentiment eften relates te various ressarchers’
appreach to a problem. There is the gemeral cheervatieam that the work of
eadh country, ia the perspective of the lecal researcher, is entirely is-
dopendent and 80 self-containing encugh to provide all the essential
~ answers immedistely.

Fisally, of the twe major econemic problems being addressed by both
the IICA and the Surimeme researchers, Hart rot 4isease originated ameng
the cocomut palms in Latin America omly. The disease is now endemic through-
eat Central America and most of the Caribhean. Om the other hand, the
Ispidepteran family, Castaidas, to which Cypariesius daedalus belomgs has
its roets ia the old werld, The implicatiem here, is the cemparative rele
of the agroecesystem ia restraining heth the vectors of Hart rot amd the
imsect pest of Cyparissiws. It weuld be more uswal to expect to find
parasites and predaters for mative vecters to Hart rot, than te emcounter
the same fer Cyparissius hers in its introduoed scesystea.
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restrained by the ecosystem for it to attack other crops, for example, -
iselated species em sugar-came. .

The specific odbjectives of the IICA preject

The specific activitiec indicated im the preject document of 1984
were to selve the urgent problems of Hart rot disease and Cyparissiug
insect pest which affected cocomut and o0il pala productiea ia Suriname
(later em Spear rot was apparently added). Bwham of research
was to be executed within the ambit of a natiomal Cocosut and 0il Palam
Research Centre (PRC). It was anticipated, however, that at the end of
the imitial 3-year work-programme, if the rﬁulhmdhmﬁt to other
seighbouring countriec, then the mational ceatre would become accredited
as an iatermatiomal imstitution techaioally adapted to manage a wide reage
of plant saaitatien probless (palms).

Ia August, 1983, therefore, the Miaistry ef Agriculture, ia anti-
cipation of techaical assistasce from the IICA, imaugurated the FEC as &
division ef the Department ef Research. -All the erigimal semior techaical
staff were foreigners vho had bean ceatracted to work in the programme.
These consisted of an Agromomist (Ph.D), aw Eatemolegist (M.Sc.) amd a
Bacterielegist/Paresitologist (N.8c.).

_uafmtothheonco’tofﬂnm. it vas the opianion of the
Ministey of Agriculture, about 1980, with the advent ef eil pala becoming
a second arop of agricultural importance te the country, amd with aa aati-
cipated expansiem of close to 8,000 ha, in 4 years, that problems of Nart
rot and Cyparissius would have become more urgent. This was especially se,
since there were also similar phil projected fer an expansien of the pre-
sent 1339 M. of cocemts.
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Generally, the urgency was justified im view of tiu fact that
Bart rot (Cedros wilt) of cocomuts had just been showa by Griffith 1977,
to be different from Lethal Yellowing and was ideatical with a 'nt;'
disease called *Broken-leaf’' iam Suriname. Accordingly, though the
asticlogy was kmown and control aeasures were being rapidly devised ia
Trianidad where the problem is now under comtrel, the universal mode of
transmission of the disease in other comatries was not yotrknm. Not-
withstanding the fact that the disease was endemic ia these parts for
many decades, imterngtional interest was not being kindled. Griffith's
mjor ceatribution had deem to clavity the problems inherent in the .
symptematolegy of a complex of similar diseases, determine the aetiology
and to discover the local vecter for Cedrcs wilt ia Trinmided,

Thus, there was umncontestabls justificatioa in Surimame’s desire

to accelerate their own research in zn urgent attempt to control these

twe chronic preblems. It was therefore to be expected that meighbeuriag
oontriol in latia America who also had becn experiensing doth prcbhﬁ
ai-o had te come to terms with their private situations \ntﬁ the uswal
sauves qui peut attitude. Thus, simultaneocusly, werk was being carried
out in Guyams, Vemesuela, Trimidad, Brasil, Ecundor and Colombia with the
nermel degree of isolation but with different levels of foreiga assistance.

It is chiefly in this comtext that the resources of the researchers
ia Surinase should be examined vhen the ultioate objective was for the PRC
to beoome that mecessary iaternational body for research oa these problems.
IICA's role, tiierefire:, as a source of techaical advise and leadership ia
this acceptable direction can therefore row be properly reviewed. This
can be done from two distinct points of view.
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Ia the first instamce, vhether or mot the progress of the research
in Surizmeme still merits its desired ebjective as an iatermational centre
and secoadly,vhat is the level of progress oa these jrogramses ia the
mmmmcrtﬁcmtmumnlnrtrotmﬁuthiu» A
euphasised. An additiom to the exsrcise, is the adveat of Spear ret
in latin America as a disease vhich is new being understeod. The pri-
mary examimation may be segregated ia two phases:

1e The direetion of the original research activities.
2¢ ho relevant cemtent of the research findings.

1. Ezamimatiem of the directiom of Research Activities

A nost elementary criteriem for the justifiable direction eof research
activities by a given unit sheuld relate te the level of cosrdimatien of
the research programmes er projects ia an attempt to elucidate, ohrify
and premote the mest urgent aspects ef the preblea. Ia so doing, it weuld
jurttcipto matually and apply similar research findings ef coeperatiag
W vhese fumctional objective is alse that of selving the most im-
mediate n.npoot- of their owa prodlea. The mjer constraiat for the PRC,
fer example, which mskes this modus eperandi essential, is the specific
L nnihd Tresources of its owa staff and the mormal limitatioms of fimances
which will allow omly certain kinds of research activities to be cempeteantly
exeduted vithin the 3-year probationmary peried.

It must be entertaimed that the cemtre had begum urgently ia 1983
pressiag for assistance to alleviate the now urgent prodlems of Hart rot
and Cyparissins daedalus which were causing severe ecemomic losses. 8inmoce
1980, repertedly, Victoria 0il Pala Plantation had been experiencing a
less in productiem dwe to the imsect of abeut 15%.






Thus, IICA's input had an immediate goal te assist im arresting the
ocurreat economic losses by establishing effective comtrol measures
and programmes, through the strengthening of the PRC's activities
and the ceordimting of the directioa of all research prejects te
accemplish this wrgeat task iam the three-year peried. Fimally, the
various aspects of an orientatien towards the projected internatiomal
mature would become clearer after attempts to control doth plagues
were beiag imstituted and modified by contimuous, determimate and

additive er complementary projects.

Strategy for the Progremming of Activities

During the course of the amalysis of these activities the perti-
mdtudmhd-mucdoﬂddupbomw. It ws
propesed as an Iater Imstitutiomal buildiag strategye During the 3 years
.gmmaoctitmummtmnmnuu»muudmm
wvould be streagthemed and complemeated with additional techaical resources
o0 that the Surimame’s efferts and results would be made knowa locally and
abread. In the light ef this stated strategy and alse ef the wrpemat
directioa the 3-year progremme can be assessed vith comments.
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Hart ret Astivities

These vere listed as fellows:
Flant sanitation survey.

Technical literature review on Hart rot's research om
cocomut and oil palam. -

Hart rot disease review. Paper for publicatiem.

Field survey fer Hart rot resistant cocomut asd cil pals

clones,

Field testing of Hart rot resistance of available cocomut
and ¢il pals genetic material from Suriname and alse eutside.

Continue amd '-trcngthn cocomut Breeding programmes ia Suriname
(for Hart rot disease).

!ochnlqun fer flagellate growth under laboratory conditioms,

Pesitive proof that flagellates are Hart rot causing pathogeas.

Disclesure of flagellates' matural imfectiom precedure under
field comditions ia cocemmt and oil palms.

Disclesure of mode of action of endria im preveatiag the Hart
rot's infection in cocomut and oil palm.

Workshep te evaluate the Hart rot research progress.

Isprovemsent of the control measures against Hart rot disease im
cocomut and oil palm.
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One might first analyse the gotivitioc intos-

These vhick are locally pertiment and urgent te arrest the
spread of the diseasc.

These which relate to techmical activities already im progress
slaevhere and so are cooplementary to the werk of foreign re-

searckors im undarstanding the probdlems.

Those waich are abgsent from the programme but are necessary and
for which local frcilities are at hand to accomplish them.

Thoss waich are desirable and require special techmical dis-
ciplines and cquiymont not available im Suriname and only uswally
available axong sephisticated specialists.

Those which are t with at sta
on the subject.

oh:lhr aralysis can be made with the activities for m__!

(m)vhichhnnbonmwutoum:

1. Cyperissivs daedalus bioregulasors' survey with special
emphasis on disease affecting the cocomut giamt borer im
and cut ¢f Surinanoe; "

2 Orzamization ef ar applied cocomut breeding programme locking
feor the giant borer resistant varieties;

3¢ Idife history and pomhtiu dymamics of Cyparissiws daedalus

in Suriname;
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&, Geographic distribution of giant berer damage ia cocommt
and oil pals in Suriname;

Se Establiskment of permissidle economic damage levels for the
giant borer inm cocemnt and oil pals in Suriname.

6 Titratiom and sterage procedure for eveatmally foumd pathe-
gons of the giant berer in Suriname;

7 Improvement of existiag chemical cemtrel techniques for the
| glant berer im cooomut amd oil pals in Surimeme; .

8. Iategrated control techniques against Cyparissius daecdalus
ia cosomut and eil pals in Suriname,

of Asti H

Lecally pertipent apd urgeat for cegtre] measyres
Hart rot (1) Plant sanitatica survey
Hart ret (9) Naturel iafectiom procedure

Hart ret (10) Disclesure of mode of action of Badrin
Cyperissiug (7) Improvement of existing chemical comtrol measures.

Relatiag te teohnical astivitiss im progress elsevhere

Bart rot (3) Hart rot disease reviev
BEart rot (8) Pesitive proef that flagellates are pathogenic
" Hart rot (12) Isprevemest of ceatrol measwres

Cyperissiug (5) Bstablishment of permissible economic damage
levels.
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t acti to ace )

Bart rot (1) Organizing of matiemal campaiga fer comtrel
Eart rot (3) Training of extension officers (farmer-
traiaing pregrammes)
Syparissius (3) Reliadble progreammes for the dissemimatiom
of contrel measures to farmers
Hart rot (&) Serologieml typiag ef flagellates

ialised cal disei and \]
Hart rot (A) Technique for flagellate growth wnder labecatery
conditions,

Cyparissius (1) ummatcﬁ survey.

t with t state of know. available
s 4 ti

Eart rot. (&) Field survey for Hart ret resistaant cocommt
and el palms.

Hart.ret (5) Field testing of Hart rot resistance with

available cecomut and eil pala gemetic material

MM(G)SWWQ“MW
agaisst Hart rot,

Cyparigsiys (2) Breeding programme for resistant varieties

to giant berer.

'W (c) Life history and pepulation dymemics

Cyparissiyg (6) Titratiom and sterage etc.
Cyparissius (8) Iategrated control measures against Cyparissiws
Sacdalus,
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Cenclusions from Aualysis of Activities

For both problems, activities im A (locally pertineat amd urgent)
vere imuediately required and available staff should have been occupied
with them as prioritiese The pest and disease survey programme would
have been necessary to continme to momiter the status of the disease
and to examine and plan for cemditioms which would lead $o euthreaks.
The maturel infectiom precess would lead to research oa the particular
vector for Suriname. This would eventually lead to the understanding
of the mode of action of endrin. BResentially, a mational campaign for
coatrol utilisiag already knewn measures should have been instituted.
When comparing these urgent matters with those of other countries ome
fisds, for example, that the particular veetor for Triidad and Freach:
Guyana were knewn and control measures were understoed, There is only
& suspicion that Lincus sp. can be a vector im Suriname and the mode of
action for endrin has not been wderstoed in the Suriname literature.
_&qlnnﬁmmﬁmhuhm‘cmtwnu.

Mtimlhch.rl:nmiﬁtmtin since this sheuld have lead
the ny.tcr greater participation with intermatiemal work as part of
the strategy for the developmeat of the PRC. DBut, caly after emough
wezk vas deme in A The most impertant coatribution hers is & 210w~
Atwrs review doms by the IICA representqtive. Admilar reviews have
been deme by Dallet of IRHO at the imtesmational level. Tae IIGA re-
tiev, however, was a good attapt to cover iatesmtionally the messpded
Jiterature, Jut it was not a stutted seviev of tMie wesearch ia yreguess,
aply summary reviews.

Regarding the aspect of pesitive proef ot_ the pathogemicity of
flagellates, the work im Trimidad has comfirmed Kock's pestulates.
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Ceunterparts in Surimame, en their owa, could have done the same.
Fimally, improvemsnt of contrel messures would relate to the work
dens elsevhere on parasites for the vecter found for Eart rot ia
Trinided and Frency Guyana. Such cooperatien was net attempted here
mo&omtwmmwnnd. Noreover, comtrel measures had
tohmaahnoumchmhtoauatormi_,nmtim.

Sectien C shows what important cempeneats are missiag to ensure
thtmnmchwwkmcmtbmntmhuuotm. Un-
less important findings are trenslated to farmers either by an extessien .
traiaiag programne er by direct campaigns to contrel diseases, the research
werk would mot have benefitted tho population. Ia Guyama, for example,
canpaigns have been started to countrol Cedros wilt after an extemsive
survey vas deas and the informatien amalysed. This was alse dens in

Venssuela. The disease is under comtrol in Trinidad,

In order to classify any flagellates and identify them as the ap-
Jropriate cmes taxemcaicelly, eawsing infectien in amy lecatiom, sere-
legical methods have becoms necessary. Ia Suriname resides the expertise
for m this iatersatiocmal comtribution along vith ceuntries as Trimi-
dad, Vemssuela and French Guyana. Such an activity was absent from the
threo-year pregrammes. It is spscialised work but since the persemnel
vere arownd in the Ministry of Agriculture, work could have started en
such an impertant exercisa,

Frea the point of view of strategic orieatation, therefore, the preo-
gremme, as stated in the 3-year peried from 1985-1987 was teo ambitieus
and appareatly was msver desisned to be accomplished in the time since
available staff and other resources would met have beem able te attempt
all the variocus activities satisfactorily.
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On the other hand, there was expertise available to attempt te
accomplish some facets of the programme like organising matiomal com-
trel pregrammes in the 3-years. Those projects like attempting to rear
the cocomut flagellate iy vitro have not bheen successful, because of the
lack of very specialised expertise. This has not been done comsistently
anyvhere in the world even by the specialised protoseclogists whose job
it is to do that.

Briefly, therefore, the choice of activities around which tne en-
tire progremme was built, in attempt to strengthen the PRC, ever-
burdened it to the extent that it appeared non-functional and misguided
from its original goals.

Batiomal Control Programmes and Research Relevance

It should have been clear that the applicatiom of existing comtrel
measures at a mational level would have been a primary indicator of the
mjor direction for research emphasise It would have beem meaningless
to do research om improved methods of comtrol for either’ Nart rot or
Cyparissius vithout same actual measures in progress nhtiu to the com-
straints of the agro-ecosystem in such a way as to cause a researcher to
seek other methods of greater efficiency and lewer costs. In any event,
at the end of three-years, with the present knowledge available about
the comtrel of Eart rot and Syparissius ia lLatin America, actual data
should have been available as to their economic levels and the modifiable
ceastraints to improve the officiency of existing cdtrol measures.

Another benefit of matiomal cemtrol programmes is that they are
indicators of unknown factors which can eventually relate to whether or
sot expensive work is necessary for the development of resistant varieties
by actual hybridisation techniques at any givem point ia time.
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One gots the impression from the original plan for the three year pro-
gramme, that everything was immediately necessary before the probless
cofld be controlled and that all facets had the same probable degree

of success within the three-year plan. We have been attempting to breed
coconut palms with resistance to Lethal Yellowing for the past 20 years.

Thus, a most notable feature is the indirect nature of the aypro.ch}
to the urgent need for an immediate control programme which, by itself,
would have justified, by example to the world, that the PRC was capable
of tackling its own problems, to what ever extent, and was therefore
ready to expand with more fundamental research and contimue to refine the
answers to the problems. The needed level of confidence and credidility
would have been developed. However, leaving this alone, one should now
loock at the management of the research lines in the light of the reductioa
in specially trained techaical staff, except the IICA leader and the para-
sitologist, who remained after 1985,

!t_nmnt of Research Activities, 1ﬂ§

A mjor consideration in the strategy to strengthea the PRC would
have been the flexible management of the research time available. From
all appsarances, after 1983 when the Dutch aid te Suriname was suddealy
stopped and in addition, the world bauxite market contracted, Suriname's
foreiga currency earnings had decreased consideradblye. lhinly due to this,
the foreigs researchers left. The Entomoligist in 1983, the Agromcmist
in 1985 and the Bacteriologist/Parasitologist fimally, im 1986, Within
the projected period for the research activities on EHart rot and Cyparis-
sius, the research programmes themselves could have been -odif:bd to suit
the competence of the avaihblo staff and the level of fimances.

T T Y T e NSNS e mm mm vt t - - — — e .
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Instead, a lock at the 1985 research programme clearly showed that the
remaining staff in the PRC were mot resourceful emough either by traiming
cbyoxporimo,tonmmtﬂutw-cwuthncl'.umuto

the programme.

1.

2¢

3e

b,

Se

7.

8.

The working (work) progremme for 1985 comtained the fellowing
activities with the associated leaders and their deadlines dates.

Plant sanitatioa -urnj

Reviev of Fatiomal and Inter-
mtiomal literature en Eart rot.

Eart rot disease sysptoms and
differentiation precedure from
other related diseases

Field survey for Bart ret
resistant cocomut and oil palm
bietypes.

Distributien and percemtage of
flagellate infection of pessible
host plants #ir Hart rot related
mulhtn.

Iaberatory rearing of Nart
ret flagellates

Survey of imsect vecters fer
Hart rot related flagellates.

Chemical weed contrel im coco-
sut plantatiens.

1ICA Cemsultant -
December, 1985.

1IICA and all other
staff - July, 1985,

IICA Cemsultant -
Revember, 1985

IICA Cemsultant -
December, 1983

IICA Cemsultant -
Revember, 1985.

P. Eastelein (pare-
sitologist) November,
1985,

IICA Consultant
December, 1985,

IICA Comsultant -
December, 1985.
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9 Survey for safemcphagous IICA Censultant -
pathogens with special reference December, 1985,
te Cyparissius daedalus. |
10.  Life histery and population IICA Cemsultant = .- -
dynamics of Cyparissius daedalus December, 1985.
in Suriname. '

I Ahln left out three or four topics for Brevity ef the exercise.
But, wvithout locking at the procedures, the mumber ef perseunel imvolved
and the cost for doing the Plant Sanitation Survey was sufficieat for
almost the eatire year's work. Continuity as a basic part of the three-
yoar progremme required that it must be olf:lohnﬂ.y“u to be meaning-
ful ia um the effect of any contrel mﬁ. Obvieusly, the
questiens of a field survey for Hart ret resistant cocomut and ¢il palm |
mtofinvmu“whhthhthoaﬂfwdththo.nﬂabh
specialist staff. Figure 3 shows the Budget. A cursory examination of
tals shows the impossibility of the programme of vark for 1985,

In such a comtext, all clemeats were present for the instability
ef the PRC. h‘tﬂiﬁmutfwmtmmmthﬂ‘tdbyth’
origisally over-embitiens progremme having most of the faults common ia
isolated research prograsses of latim America and secomdly, peer advise
en research management pertineat to the available fimancial suppert and
oquipmeat available. Previeusly, mothing was said about equipmeant ia the
body of this repart. HNowever, to finalise this aspect a leck at the imdi-
caters and fimal goals of the Surisame-IICA project vill be useful.
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Some ipdicatore apd fipel goals fer the Pals Research
Centre Orgayisation - 1985 - 1907,

Qe Trainiag process fer seme of the PRC -
Technical staff 1985/1986.

be laberatory equipment . 1985/‘{986 _

Ce Elaboratien of detailed instructioa
for each test. 1985/1986.

The mest striking feature about the PRC is that it bas little or
no laboratory facilities ef its owm. At the inceptiem in 1983, all
senier techmical staff utilised the majer facilities in the Research
Divisien of the Ministry of Agriculture and vorked aleagside other seaior
technieal staff wsing equipment in turas. The laboratary space fer the
PRC remaimed as three large rooms of . sffice space. The ealy facility
available as the Centre's is a roem, seai self-comtaimed, feor vork oa
flagellates in the Divisica of Nicrediology and Bacterielogy vhese
director is Nrs. van do lLande. Thus, the indicators for fizal goals which
would have had the most sppartunities to succeed were:

ae Technical reviev of available literature om Hart
rot disease 1985,

oe Several written reperts, 1985/1987. later on a review
of the techmical papers for publieatiom could be givean.

f. Ealf yearly reports. 1985/1986/1987. (Most officers
left at varieus times, scme teking vith them their research .
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g¢ Usuable comclusiocms.

(Very oftes, the vork programme was te imdirect to ebtaia usable
cenclusions. The vork em the attempt to grew the cocommt flagellate
i3 vitro ended up ia the rearing ef flagellates frem other plants but
not the cocomut or e¢il pala flagsllate causal to the disease. But as
already mentiomed this was mot wnexpected).






ZABLE 3
BUDGET® & m: OF THE PAIM m CENTRE
Pepocynel cests . 8, 192,334~
Operational costs
Materials and supplies 82, 61.500,-
Services f-14 000 4=
8f, 62 -
Squipment
Instrusents and other technical
apparatus 82, 16,500,~
Implements 8t. 1.000,-
Nechanical implements 82, 7,000,~
Bf. " 3u.900.
Grasd total ' 82 279.33M,-

These are vstimates for 1985, but the actual may be
reduced acoording to the fimancial sitwatien ef the Govermment.
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2¢ gmmcmormm
DURING THE PERIOD 1983 - 1987

Deubtlessly, the pattera of development for the PRC as prescribed
iytlomuvhwm-bqondmupbmtyof.ﬂnmtr’. including
hinself, vhen judged eu the basis of attaisable goals im the required
period, However, cue should still amalyse the informatien chbtained
through whatever research was done before any ebjective summary might be
made, A formal examimation msust be made through the concensus of exam-
Ples to illustrate the comcept of centeat that is relevast here. The
most straight-forward case can be explained with the preblem of
Cyparissius vith cocomuts and oil palms. . | '

The larvae of this large woth beves iato the tissue ef the trumk
of the coconut palm and feeds there during its develegmeat. The pala is
mumdhmmmmmupupmmmmn
. snch damags, anywhere in the vorld, is extremsly small. Yield alse is mot
sigaificantly reduced vith the average level of attadcks to the trumke
Oscasionaliy, hewever, the imsect attacks the infloresceace which does
not bear fruit, then ecomomic less is folt. Semetimes, teo, the bud of
the palm tree is attacked. Them, the palms will stop growing asd the less
is sven greaters For the averags small farmer, there is never any signi~
ficant less since the majority ef attacks relate to the mature resistaat
trunk. As a gemersl rule then, farmers are mot villing to spesd momey
to buy insecticides which will enly prevent cosmetic damage to the palm.
Simply because of this well-knowa phencmensn, and in the absence of
m:mmwm.mmunmﬁmmmouu
vithout creating any perceptible ecemcmic decrease ia the productien of






cocemmts ia a givea ares.

mmm-mamﬁom.mw,mozm
to the ¢il palm plantatiom im Victoria was about 1’0!&;“1:1@
The implication here is that the imsect is now attackiag the inflores-
cemoes vhich bear the fruit em the il palm and destroying 19% of these.
Ia other verds, the immediately releveat iaforwatiem for comtrol in the
oil pals would relate to this sigmificant differemce in the behavier of
the population of Cyparissime for cemtrol measures to be effestive whem
ecomomic less is being experiemced.

Further, there s is wll development informatien im Veneswsla and
Brasil en the activities of Cyparissius ia cocemuts, but very little, if
any, on its preferentisl behaviewr in il palms. Cemsequently, apart
frea ecatimning the scrmal comtrol strategy ¢f usiang MC er Furedan and
enforeing its applicatien to cocommts, the research werk on populatics
dovelogmest of Cyparissing in ¢il palas would still be more relevaat.
fhms, the centeat of the published research em Cyparissime should bear
releovance to this ased,

‘rhpantmmkhudatwwmmu.d
the comcept of relevant centent. Before the ¢il palam plantatioms existed
in Victeria, the cocomut pals was the majer known host to the moth, The
population of the imsect increased but not ad infinitug. Despite the
fact thet there are »e kmown paresites or predators, the physical at-
tribdutes of the agro-ecesystem are capable of limitiag the insect’s ex-
cessive development. Seme factors may be: imsufficieat space for imsects
to live i the cocemmt trumk, the mature of the ambiemt emvircumest, i.e.
temperature, humidity, shade and light intensity. Or, simply the fast
m:tumm.mﬁtmumumdmm
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inflerescences convenient for egg laying and develepmeat to the adult
stage.

The development of the oil pala hrought with it great differences
i plant attributes. The stem differs from that of the cocomut ia
being clothed in its upper parts with persistent leaf bases. Since
subtending leaves must be pruned eff during harvestiang ovipesitiem
sites might be encouraged. The camdpy is closed and less light is pre-
ferred generally by moths of certain families. The humidity is greater
hmmphwmtatmumommtnm.'mnw
of these factors are capable of stimmlating an increase in the pepulatiea
of the adult im its nevly found heme. 'm-..mmwe-uuut
seek to understand such existing phenemesa and net cemtimue omly te

probe the unlikely.

Aqtnthqto.thhmwmt:ofﬂnmdn--
search for Cyparissius the 3-year progremme seeks to fimd: (a) Eate-
mophageus pathogens for the insect. (b) Natural paresites and predators
in Surinsme (c) Life history and pepulatien dynamics ia Surimame (d)
Sites and patterns of egg layiag far the female moth, Oumly im this last
exsrcise (d) wvas the oil palm mentiomed. W.thomnoofthh
was to be able to release parasites and predaters of eggs o larvae if
gYep they were found. As yet, simce the research progremmes were not
designed for that, mo published informmtiea relates to the mature of
* comtrol measures pessidle for Cyparissins daecdalys in the eil palms of
Surineme.

A considered feature about the cemteat of relevant informatios is
its ability to allev for mutwml p.rticiptiu in research with extersal
agencies. Thus, nev iaformatiom relevant to the cemtrel ef Cyparissius
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ia the ofl palm would certainly have had-the imsediate effect ef
controlling the interest ef ether researchers who could begin te en-
visage the intermatiomal perspective ef the PRC. - ‘

A similar situation relates to vectors for Hart rot and the oil
pals. There was sufficieat evidemce that Liycus sp. (Pentatomidae)
might have been a vector in several apeas hhtinh.ricg for cocomuts,.
lml. thoro has been no cross-reference er oross-experiments done e
oil palms. Infarmation of this type would have had the samd effect as
with cemtrol features fer Cyparissius. |

The published annstated bibliography em Nart rot ef cocomats and
eil palns was woll done. It was prepared by the joint effarts of the
IICA consultant, Pioter Casteleia, the last remainiag foreign techaician
o also vorked vith the flagellates of several milkweed plants, Judith
Asgarali and Wosllea Fung Kem Sang, two local professiomals whe wnder-
studied the other fereign specialists. The organisatiem of the subject
—ann thought eat and in fact, it is a most useful document
~ with its right place te £ill ia literature documentatica. The matural
fellow-up to this should have been an authoritative treatise at the
international level on the disease. Such a reviev was dome by M. Dollet
of IREO and published earlier. This alse has its place in research.

. However, with the iantermaticmal concern fer relevamt content, aeme
ef the persoms who prepared the eamcelleat bibliography was of the level
of proficiency with the disease itself to produce an equivalent review
to Dollet's vhich attempted to peint out imtermatiomal directioms fer
research. mmmzmwvum. is the highly specialised
n&o&&ov&k%mhatmhmnml-mm
nhummmt-ot&rpuunddum of cocomut and oil palms
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as well, Perhaps this last feature would have fimally explained the
need for relevant content im research instead of Just the cellectiem
of relevant informatios about the preblems to be researched,

In the fimal amalysis, relevent comtent in the IICA-PRC-SURINAME
project in the first three-ysars would have had to relate to ceatrel '
measures and their efficacious development. The ammotated bibliegraphy
indicated various types of comtrol messures for HEart rot. A similar ome
for Cyparissiug oould have assisted ia the cocomut programme development.
Therefore, after neatly three years of joimt activity, the evaluatiem of
the project by the stated indicators and goals for the gemeral objective
might nov be employed with the given reservatiome that pest and disease
control is also a function of the ecomomy and not mecessarily omly that
of doquta knowledge ef .control ssasures. Centrel asusures that ame
costly mmst provide prefitaiile Foturns 0 NTUNNU.

INDICATORS AND GOALS FOR THE GENERAL OBJECTIVE

As stated in the project document, some of these were:

8« Progressive reductiea of palms killed or damaged by the
disease and the imsect pest, omoe the improved or new
developed cemtrel system is put iato effect;

be ' Hart rot disease damage eliminated or othervise sound and
scientific preef that such damage is not caused by the disease
(a disease causing agent).

ce Progressive reduction of the actual expenses for imsect
control and Eart rot preveatitive - treatments.

The others have been left cut far the time being since they were
asver really attaimable goals in the perspective ef the PRC's resources
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and the limitatiem of time, given the prevailing socic-ecomomic
situation. The problem of Spear rot has been referred to im the general
introdustion and also already discussed separately. Progressive increase
- of cocomut and oil palm yield is related to many ether unceatrollable
factors to which the IICA-PRC project is not mow pertimeat.

A it to the district of Coronie 1

It is opportune now to reflect on a visit to the cocemut growing
district of Coromia. The objective is, in this regard to cheesrve the
"indicators for benefits' to users derived from the goals of the project.
The document states that the growers are, ia most cases, a big farmers'
group of low income resources. They will fo.' certainly, the first social

group in getting the bemefits of " a best and less expensive plant sami- -
htig mm!".

Ajwain‘tho-hhim mmGMthm
ploture that it was a cocomut groviag district cemprised mainly of small
farur- and a fev larger holdimgs. It is not difficult to understand with
a projection of less than 2,000 ha, ef scattered holdimgs that the key
‘problem is the erganisation of growers around a processing plant. £
visit to the plant confirmed the view that there was not a strong enough
growp policy, as a registered cooperative, for example, to suppert the
factory which had been. lying idle for several months. Nevertheless,
sone saall farmers had been reaping their cocomuts and selling them for a
high price elsevhere; or making their own oil which they would sell im the
sbeence ef local palm oil. Evea ia this panarems, some of the larger
farms locked semi-abandoned and diseased principally with Hart rot’ and
Red Ring disease. A ocursory m-in-ticn shoved no presence of the cocomut

mite (Aceria)Eriophyes guerreromis Keifer. Several palms were damaged by
Bresselis. This always happess. '
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bonmtmimhuuthtamtfrn-tbhekdw
nent practices generally, there seems never to have been an crpni;
ntiuofnntimlcntrdmfwhﬂ:otwldﬂu;. The
blessing vith a small acreage of coccuuts is that there are mot many
farmers to deal with, utmmu.wmummnu
disease and Eart rot to any oil palss ia the country. KLensequently, a
most fundasental principle must be addressed by any organised pregramme
for research om pests and diseases cm.tobothoupduudcocmtc.
IthathMMtorymtwﬂucn&olofth«omﬂ
and diseases in the cocomut growing areas. nurovoildnntobono '
- progress gained by attempting to control the pests or diseases generally
if the fuactional and ondo-ic region for both plagues exists as un-
attended sources of infection for vhatever reascm. Onm this essemtial
point cme might conclude the amalysis of the thrust mede to alleviate
the problems in oil palm and cosomuts in Suriname by the 3-year joiat
$ICA=PRC project.

On reflectiem, there is justificatiem fer concluding as followse:-

a. To taitial yprogramme as sot end hy e 1iGA asmsmltant to
the psugest wan over-amhitious and wes not immediately sensi-
tive to the urgent assde that motivated its isseption.

be That leadership was nat swfficieatly seasitive and flaxible
' 0 adjust the direction of some relevent aspsetes of the pae-
gramme to acoemplish useful goals duwimg the sesie~cesnemie
changes which lead to staff and financial intesrugbiews end

6e It i3 vemp doubtful whether or not any nev practical
soientific achiowsments of an originel mabwre had ewinced
themselves durijg the entive emarcise.
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de At tMis point im time, ewe 15 not sure to Vit exhent

the leead staff were given adequate exposure end lame-
iliarity with Spear 3ot esearch fov them Go-centimme
on thaiz .owme - - . '

-2 ) the 1164

In this report for the trimester March 1986, the IICA consultant

gave the following explanations for the limiting factors (internal or
external) which might have influenced the achievements of results.
These were: A

be

d

The human problems include the shortage of techmicians.
From three available technicials one is insufficiently
trained and the other affected by health problems which
de not allow him towwork in the field.

The supply of material resources is mare oritical because,
in addition to the reduced budget, many ef the commonly
needed materials are no longer available on the local
market. - |

The local techmical project leader is a slow acting officer,
has limited leadership capabilities, is oftea to, affected
with health problems and is unable to take any decisions.

The organisational positiem of the PRC, within the Ministry
of Agriculture, seems not to be the best to facilitate the
use of laboratories, greemhouses, transportation services
and other services that the PRC people are always com-
plaining about.
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A].toqat_hor. one mjor conclusion is umambiguous. . .}It is that
at the end of the three-yer porfod, the Iisted yraducts in the pro- |
jeot documant for the establishment of a cocomut and oil palm research
centre in Suriname hape- mot beem achisved. Notably though, prw
in research with Hart rot or Cedros wilt has been made thrm;shout latin °
America. In some countries it is under comtrol in cecomuts and has mot
yot 3omad a ssniews thrsat to vil galsa in countries like Venesuela.
The problem of Cyparissius has greater importance here economically be-
cause of the vastly different economic relevance to the local ecomomy
between cocomuts and gu palme

Contrastingly, in most of the neighbowring countries, cocomut
enjoys a greater priority of agricultural status. Therefore, similar
pests and dw to those affecting Surimame are kept at a significantly
lower level of incidence by the gemeral farming population. Thus, intre-
Qpcti.voly. one would assume that the policy of the PRC should feous ea
actually contrelling those pests and disemses with the already known
measures. By so doiag, basic research into further refinements can
comtribute more realistically to an intermatiomal forume The PRC can
still retain its original resolve to becoming an imstitution of inter-
nt}nul acoreditation and repute eveatmally.
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AWWMARM@W“OEPMW
COCONUT PESTS AND DISEASES IN SURINAME EXTENDING OVER THE PERIOD

1988 ~ 1990 IN THE FIRST INSTANCE

fic ch

Following approximately three years of a joiat IICA-PRC pregramme
to reduce the incidence of Hart rot disease in doth cocomuts and oil
nlnmicmmontm to control Cyparissins daedalus, a
moth which had, by 1980, caused about 15% less in oil .plll production
while building up its populatiem in cocomat palms, but ealy causiag mini-
sl less in returns, the following progreamme is designed tqn].hvhto
significantly, the alarming increase in both plagues. Further, because
of the epiphytotic mature of Spear rot disease ia the oil palm plantatioas
of Surimame, specific proposals will be iadicated to .arr.nt its spread,
The programses for such activities will be imtroduced in phases extending
over the period 1988 - 1990, |

lpocittoally. the programae vwill deal with ceatrol. In the firet
instance, the most p;rtimtud'prmnmcmfnlmvinho-
Ployed if they are applicable to the Siriseme situatiom. Secondly, the
programmes will be continuously monitored over the two-yo_-r phase te
dot;r-iu specific refinements in pimipiu or practice which, by re-
search and analysis, will determime the direction te greater efficacy.
The choice of the most effective means of control will maturally be
guided by the reactioas of the agro-ecosystea to vwhich both species of
palms belong. Bignificantly, however, the economic attributes of the
neasures may determine the levels of their applicatiom.
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This nodus operandi will apply to Nart rot and Cyperissive
dasdalus, But, whereas the emphasis for Nart rot ccntgolwﬁ.lbo on
both eil palms and coconuts, that for Cyparissius will be mainly om
oil palms. The reasoms which comtribute to this distinctiom relate to
the faot that Nart rot is a fatal disease to both cocomuts and odl |
palms; vhereas Cyperissiys causes ecemomic loss at present omly in oil
palmse, The reascme further relate to the epidemic mature of Hart rot
in cocomut palms. It has been documented that Nart rot in coconut oo
palms &volm to epidemic proportions because of over-crowding of palme
and gemeral abandopment of estates. The ‘u‘orl.yiu principle is the
contact of leaves between adjacent trees, sae healthy and the other from
an infected plant. m-ﬁmtm-;mnapnubhnmm- |
vhere spacing between &im and 9 = alvays allows for a clese ocancpy of
leaves in imtimate domtact.

The concepts involved in the comtrol pregramme for Spear rot are
different. iolhbiltty will relate to the level of efficiency at which
centrol measures are to be carried eut. The principle imvolved with the
wee of .l$ formaldehyde is effective sterilimatiom of the affected portica
of the palm. _It, however, has nothing to do wvith the predisposing factors
vhich assist infection. Further, the control measure itself, is ex-
ploretary and 80 requires efficieat and reliable information ea which to
develop efficacy and yield mare data about the disease itself, Thus,

apart from contrel measures, relevant research will be necessary to fore-
ou: and determine varieus umknown aspects both about the aetiology and
the epidemiology of this disease. |
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A fundamental premise in respect of Spear rot diseese is the V.

effect cm the pathosystem of a new environment. In receat times, it

has been suggested that several diseases which affect indigencus crops
only slightly in their places of origin becose virulent epidemics in mew
environments as the cultivation sones expand in the modern world to eco-
logically sarginal areas. This is an essential principle om vhich the
anticipated development of protective measures in the research activities
depend. Nest of the cultivated eil palms originated im the old world.
The mev ecology of the latin American agro-ecosystem allows the same
pathogen belonging to their area of origia to break the barriers of a |
veskened defense system and cause opiphytotiei in new areas. Knowledge |
of this concept has made it necessary to embark ili-dhtoly on a planm to
produce hybrids with the mative B, melanococca cultivars. |

The mature of this urgent activity which might be considered mere
of selectien thn breeding for resistance, allows it to be immediately
useful for Suriname. The principle inherent in the methed is to intreo-
duse *local bleed' into the foreign cultivars so that the tolerance of
the pathesystem might be immediately improved. Ia other words, one
selects, with the best criteria, plamts of oither paremt with the know-
ledge that the domimant traits should reside with production emphasis
vhile reaistant qualities are being imtroduced into these linds., A
programme for breeding and stabiliszing of hybrids will be a long-term
exercise in the perspective of resistant characteristics to the pathe-

o0 POr Seo
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Cemceptually, them, the operative mode in dealing with the:
mciﬁcwobhuhggtrolvithwhuatnli;ﬂumiuﬁo -
mature and the efficacy of the control measures. Basically, tln obli-
gatory pattern for the mext twe years will comtrast markedly with that
~ of the past three years where studies were undertakea about the pro-
blems fundamentally instead of allowing known contrel measures to guide
the development of research. Ia a summary, the application of control
mmhthhtvp—mm\wuhtommertmvm
itself be an exercise in fundimental and applied research. -

The lem the ifie 1ems o

A mjor obstacle to bo. overcome will be ome of conditiomal attitudes
towvards research om a problem, The sciontific researcher continues te
develop his capacity for deimg research while being a sanmger of the par—
ticular problea. The problem here is contrel of a pest and two diseases
in interrelating agro-ecosystems. The Emtamolegist, in this progreasse,
boceones 'u mpager of the comntrol exercise and only pursues roimnt re-

search towards that goal. Moreever, that the agro-ecosystem of the ceco-
mt relates with that of the eil palm mmkes the problems of cocomuts
functional with those of oil palms. Varieus govermments omly spend mocuey
o what they comsider developmental and urgeat. Ia this case oil palm is
economically urgent, but the fault, as it wvere, lies with the cocomut.
Thus, the emphasis on cocenuts must be clear with respect to the urgency
of Eart rot disease, for example:. This would mean am economic revival
ef the crop if monies would have to be speant cm it necessarily because
it is a font of the disease to the developing 9il palm industry.
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The issue here should be clear. The 2000, ha of cocouuts should
be made ecomomic, either by efficient utilisatiom and marketing of tho
by-products or by developing nev and more demanding products ta-; dif-
fereat markets, as cocomut cream, shredded cocomuts otc._ lhiéh will
stimulate growth and care for the industry. It is very unlikely that
farmers would take a keea interest in protecting a crop if the returas
are not profitable. The economic perspective for this crop will pose a
serious limitation to the control of pests and diseases common to this
apd the oil palm. The moral of the story is that cocomuts cannot be
abandoned when a country is thinking of comtrolling pests and diseases ia
a developing oil palm industry.

itutions related to iftiec and their
limitations . ‘

The PRC, as a divisiom of the Ministry of Agriculture, is the com-
petent authority to undertake the tasks of control and research iato the
specific problems already mentioned. Figure 2 shows the dispositiom and
qualifications of the local staff. There is expected to be added te that
structure a plant Wreeder (M.8¢), Patricia Miltea, vhe will be in charge of
the eil palm selection project. The important feature here is that the
pattera of the programme for comtrol will allow the staff to develop their
reseéarch expertise as the exercise grows, since they are starting off with
known methods and analysing their results to develep further. The majer
expertise required, other tham the fundamental training which each has at
the B.Sc. level, is the orgamisation and management of experimental data
ia the first instance.
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At present, it can be said that there are ao~hbeut¢'y facilities .

in the PRC. But the programme of control can begin with basic apparatus
for Hart rot like: 4

Qe
| 9

Research mioroscope

A bdbinocular dissecting microscope
Dissecting equipment

Glassware and essential chemicals
Autoclave and microbiological media,

The division has transport, so that the available chemicals fer
injecting the trees vhich are diseased plus the cost of labour and gemeral

services equipment like a chain sawv will cause the campaign to start nou

2,000 ha, of cocomuts. Vhereas the oil palm plantations themselves have

their ewa crop protective services, the coordination and record-keeping

will be done at the PRC en a small camputer,

The section for entomological research would require:

1.
r-8
Se
&,
Se
6.
7.

Insedt cages

Trapping material _

Drying ovea for preparing specimenis:

A storage cabinet

a bimocular microscope _
some disseeting equigment and glassware
storage for insecticide/pesticides generally.

"With Spear rot, some tools and chemicals would have already deea
bought under the short-term programse. The apparatus for spere-trepping

and the necessary chesiocals for spraying, together with spraying equip-
sent, would have beea there. A few other things would be necessary:

Qe
be
Ce
d.
(
fe.

Portable autocalve

Transfor ¢haibe? or a clsan-air-flow cabinet
Bunsen burners and gas

Glasswvare and microbiological media
Reagents for microbial work

Research balance
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ge Basic geanerel equipment

Basically, however, the equipment cam be obtained in stages as
the particular programmes are ocrganised and staff become more q.ubh.
Another reasom fer this is the availability of back-up services already
present in the Research Divisiom of the Ministry of Agriculture. Work
on soil/water relations can be done by Dr. Noordam of the divisiom of
8edl Fertility and Agrohydrelogy, whereas, assistance with epidemie-
logical analysis can be done by Dr. Ferdinand Klas of the divisiom of
Virology.

Majer limitations of other imstitutions (011 Balm Plantation:)

The relatiomship betwsea the PEC and the various oil pals plantatioms
would have to be stabilized. At the moment, there is ne ome official
Board of Directors for the three govermment plantations, evem though they
function vith ome aim basically and ome Crop Protectien Unit under the
care of Mr. P. Rellua. This working relationship vhich is met official
botween the estates and the PRC is the majer limitatiam to the successful
develepment of control programmes and their management. This is especially
80 with Spear rot disease. | '

It is obviocus that because the working arrangements bdetween the
estates and the PRC, vhich supparts it technically, have not been forma-
liged that the previous prograzme feoll into research activities with ne
direct and active compoment for applying control measures. Further, it is
normal for such an enterprise like the oil palm plantations $o contribute
fineancially to support iis vwn research. Previously, it was indicated that
sone technical facilities were located at the Victoria estate. HNow in tho
present orisis, these might no longer be available, Thus, sometime withia
the next two years, the arrangements regarding the nature of the associatioa
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and financing of the PRC by these commercial companies should be com~
clu«dhmhanytmttbmmdhotmtiml’om«inth‘n

centrol programmes.

Such fisancial cosperation between the PRC and the oil palm estates
is necessary to justify any form of technical and/or ﬁ.mncial assistance
from an external agency. Essentially, the cooperation between the IICA
and the PRC is an association for strengthening the activities of the cen- .
tree. It would therefore be uareasonable to oxpoct any supportive or
financing agency to allow a local counterpart fimancing source mot to ph.y
its necessary and respounsible role. It is more than likely that a formally
structured arrengement betwden the plantations vith their mewly formed board
and the PRC will e the catalyst for deriving both technical and financial
suppert in this nev phase of activity, Indeed, this relationship is eme
of the most critical to the exercise, as it has been before., Yet, without
full recognition of its role as a beneficiary organisation, the absence of
a Beard jointly, with the peor direction of the past three-year programme
of work, was respensidle fer the failure of IICA's coeperative imputs.

Other infrestructural facilities; distributiom of facilities

The other infrastructural facilities meeded for the programme of 1988 -
1990, relats to field experimentatiom for the development of hydbrid stock
for use against Spear rot disesse. Such fields are available within a
radius of 40 km. from the PRC. At Dirkshoop, in the district of Saremsocoa,
apart from cocomut trial plots, an area has already been set aside for pro-
ducing eil palm hybrid stock. A similar site has been prepared at la Peule.
Rewever, the majar site for the rehabilitation of the previously atmpm
hybridisation pregrammse, about 15 yoars age, is a 50 ha, farm at the OBMA
‘Station, about 25 km from the PRC. At this site, there exists pareat stook
of B, guineensis together with E; melanececca with hybrids ef these two
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lines and some backcrosses. Rehabilitation of this field is expected
to begin shortly ia viev of the expected seminar on Spear rot in March, -
1988, This will be a major hybridisation centre.

SUMMARY OF RESEARCH DONE PREVIOUS TO 1938 ON DESEASES
RELEVART TO THE PROGRAMME FOR 1988-1990

It vas stated previously that control measures will be derived
from the abundant scientific literature available en the pest and diseases
considered here. One should now comsider Hart rot disease at this time
since a comprehensive reviev has already bdeén given emn Spesar rot disease
in an earlier section. Historically, Suriname had given the werld some
of the first information on Coronie wilt (Ber, 1969) which Drost, in 1908,
had called Hart rot. Befare 1975, however, it was being confused with
Lethal !onwing vhich had practically the same overt symptoms. Despite
this, itm;mmmnbym. in 1966, as a nev disease called
'Brokea leaf',

There has never bdeen any difficulty with the identification of the
causal agent, the Trypancecmatid flagellate, (Parthasarathy et al, 1976)
ia Surimame. On realizing that the disease itself was not a rot as was
isdicated by Griffith (1977) who called it Cedros wilt, the same re-
searchers (Parthasarathy ot al, 1978) iatroduced the term "fatal wilt"
into the literature im 1978. The disease mow is generally called Cedros
vilt or Marchites de Cedros, but Hart rot still remains as the signi-
ficant ters ia Suriname.
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The actual classification of the species of Phytomonas which is
causal to the disease has caused some conflict., Griffith (1980) comtinued
to use the original name Phytomopas elmsssiami since he had traced its
origin from the milk-weed plant Asclepias curessavica to the 'coc;nnt via
the inssct Oncopeltus sp. which lives mainly on the weed Asclepias and te
Pentatomid bug Mecistorrhimus sp. which trunl-its the pathogen from a
diseased cocomut tree to a healthy one in Trinidad. The mutualistic blie-
terium associated constantly with the flagellate in Asclepias was utilised
&8 an accurate tracer to locate the protozoan. On the other hand, MoGhee,
in his visits to Suriname (1977,1978), reclassified it as a new species,
P. staheli, believing it to be obligate to palms and did not comsider the
veed to be important since, in his opiniom, the chaim of relatiomship might
bave been broken in antiquitye Griffith (1982) later showed that the same
flagellate from the milk-weed Asclepias could im fact cause the disease em .
cocomut palms. At this point in time, serelogical studies are being dome
te assist in the specific classificatiom.

Several of the more recent Surinamese workers ia the last three
years (Kastelein et al, 1984, 1985, 1986) in attespting to cultivate the
protosoan in vitro, ended up culturing only weed related flagellates which
bore no reference to the cocomut flagellate. They were not able to cul-
ture the protoscan from Asclepias either. Despite this, advances were made
en the vector im Suriname, following the work of Griffith and Dollet (1982),
Recently, Asgarali (1985) in the PRC, studied Lincus sp, Pentatomidae, as
& possible vector in cocoputs. Nothing so far is known in Suriname as to
the vecter in oil palms. From all appearances, however, it will be a Bea-
tatomid of sowe kind, and more than likely Lincus sp. itself.
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Control measures applied in Trinidad were basically the removal
of the milk-weed plant Asclepias. Such control was possible bmun-
control measures for Red Ring disease normally removed m residium of
the protosoa im diseased trees. All trees are poisoned with Silvisar 510.
In the absence of the weed reservoir, or collateral host, the disease was
easily controlled., In Suriname, however, control measures relate both to-
the poisoning of the diseased trees with Grammaxone and the use of Endria
around the pals to kill the fallen vector insects still developing om the
branches on the ground. (Thomas, 1981, 1983),

A major conflict that presents itself with the interpretation of the
disease in Suriname arose because of a poor understanding of McGhee's
reason for changing the specific name of P. elmassiani to P. staheli. Ia
the concept of P, staheli no weed is required for the transmission sequence.
MoGhee, the author of the new msme, had also worked with P, elmsssianmi in ‘
Asclepias. He concluded that residual inoculum in the .mttcndod coconut
ralms with the associated vector, a Pentatomidae, was all that was necessary
to cause the disease to spread. This, of course, is possible as .was shown
in Guyama by me. However, over the last three years, much unnecessary work
vas done in Suriname on the search for weeds which housed P. staheli. For
example, Segeren and Alexander (1984) studied the effect of weeding om
Eart rot disease. This was followed by an inventory of weeds inm oight
cocomut fields (Segeren ot al, 1984),

Ia Trinidad, it is still certain that the milkweed plant i.l still emly
the source of inoculum and McGhee's claim was thnt,at the time, it was not
pessible to take flagellates from the milkweed, Asclepias, and place them
in in the phloem of the coconut palm in order to demonstrate artificially
Kock's postulates.
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This was accomplished later. So, for all intents and purposes,
the milkweed plant, Asclepias which abounds im the Cercnie district,‘
is still a credible source of inoculum. Eventually, wvith carefilly or-
ganized control measures for the disease in coconuts, this fact will be-
come evident. On the other hand, the control measures employed are of-
foctive in an estate without Asclepias. It will be very effective in the
oil palm fields where the amount of shade inhibits the natural prolifiec
development of Asclepias curassavica. One modification of the local method
is early treatment to prevent leaf-fall with vector insects and the con-
uqnont' added need for an iniocticidn. A chemical like '8ilvisar 510' will
aleo kill the insects om the tree if it is injected inm time. ‘

A review of the literature on Cyparissius in Suriname

Some of the firet work done on Cyparissius (Castmia) om cocomuts ia
Suriname was by Van Dinther (1956). later, mention was made of the pest
in the literature of the Ministry of Agricul'mre in 1962. A consideradbls
anﬁmt of time in the last three years was spent on life history studies,
most of which was already known elsewhere. However, there was the pers-
pective of a possible nematode parasite for Castnia which was studied by
Segeren ot al ia 1984, Generally, control work was done using Furadan
and BEC im the leaf axils or by injection into the stem of a liquid prep-
aration. Ia oil palms, wvhich are more seriously attacked, work wvas done
in Brasil by Shuiling (1930) when the pest was considered there to be

'serious. In Suriname, ecological studies should be dome in the oil palm
ostates vhile Furedan or BEC is used with studies on control.
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SPECIFIC OBJECTIVES AND ACTIVITIES OF THE PROGRAMME

Technical objoctim‘activitiu for Hart rot

To mount a national survey in order to determine the level
or incidence of Hart rot disease in approximately 2,000 ha, .
of coconut holdings distributed throughout Suriname;

To devise a national campaign to control the incidence of
Hart rot disease throughout coconut farms in Surinamej

To establish permanent procedures whereby the incidence eof
the disease can be momnitored coitinuousiy beyond 1990,

To pursue the identical operatioms (a) (b) and (o) in the eil
pals estates in Surinmme;

To determine and compare the vector to this disease in oil

pelss with that in cocomuts amd to formulate plans to determins
sutbreak periods or patterns associated with the control measures
applied over the 2-year peried. |

Technical ebjectives/activities for ius da .

To mount a continuous survey to determine accurately the
damage done by Cyparissius in oil pals in an attempt to
assess the effectiveness of the control measures being
utilized at present.

To determine the influence of seascns/wet and dry/ on the
level of attacks;
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Ce Preliminary laboratory trials on the effectiveness of
the fungus Metarrhizium anisoplise on larvae., (Similar
trials can be done with Beauvaria sp.)

Je Technical objectives/activities for S rot.

These were already explained in the programme for Spear rot earlier
for the staff of the PRC. However, for the division of Soil Fertility and
Agrehydrelogy, the necessary soilfwater relation studies would be made and
correlated with the increase in incidence of the disease. It has boonvro-
ported by Van Slobbe in 1984 that Spear rot incidence is highest where and
vhen growing conditioms are adverse. The literature in Africa comcurs v:lfh )
this cbservation. There is, therefore, need to establish the nature of the
strees factors wvhich reduce the rate of leaf-growth (adverse conditions)
and jrodispou the palms to infection by the pathogen.

Thus, the projects will be:

a; A comparison between the increase in imcidence im Sprar rot
with (1) soil/water relations (ii) levels of available nitro-
oo iato the soil (1il) compariscns with similar criteria in
areas without disease throughout the two-year period,

be Studies of leaf-growth rate correlated with the omset of

sysptoms (Refer to literature by: A.D,S. Buff; Jourm. WAIFOR,1h,
176 - 190, (Appendix).

Ce General soil analysis can be made over the two-year period to
establish limiting nutrients in am attempt to assist the pala

to resist pathogens of any kind and to produce more fruits.
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4, Technical objecti activities for the development of ide

between Elaeis guineensis and E. melanococca.

The rehabilitation of the exisisting plots with E. guineensis and E.
melanococca and the maintenance of the existing hybrids will be essential
for the development of strains showing greater telerance to the local eco-
system. The result will be that selected palms would lnvo' greater freedom
from risk of disease to the imsparted Bud rot or even Vascular wilt by
Fusarius oxysporium which has come in from the old world to Brasil.

5e Non-technical objectives

a. The major mon-technical objectives will be to develop a sense
of commitment in local researchers to ucuu. the responsibility
for their ovn. programmes while developing greater expertise and
self-confidence in research, The programmes as organised are
within the capabilities of the officers at present eamployed by
the FRC, the Ministry of Agriculture and the technical support
staff on the plantations.

be The second major objective is to enable research staff of several
disciplines to be able to organize work programmes and develop
confidence im their ability to do so, especially now as facilities
are liniting and expatriate staff are difficult to obtain.

Ce To develop im young researchers the perspective of internationmal
OW and to train them to view their own results with ob-
Jectivity and poaitinuu;»oapecnuy when they ‘m forced to
participate in the more complex aspects of their own research
problems, |
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CONDITIONING FACTORS TO ACHIEVE THE STATED OBJECTIVES

Tor the next two years, the activities of the staff of the PRC will
be confined to comtrolling the two disesases and the put untioﬁod. Fur-
ther, there will be a lot of processing e¢f data to be accomplished during
that time in order to determine further directiocns. The Govermment, through
the Miaistry of Agriculture, bas to employ the available staff and m:l.?t
in developing suitably oqnipxa\od laboratory. \

Another local counterpart to the exercise is the throo'co.-u'ohl
oil palm plantations. These together will form a unified body and relate -
to the PEC so that it can be affarded added financial assistance ia the ab-
sence of the Dutch aid, 4 primary role of this nev association sheuld be
to outfit some of the laboratories, in phases, with the necessary basic
oquipmeat as previously mentioned. Most of the recurreat expenditure cam
oeme from the govermment budget. |

The IICA has always beea conceened from the inceptiom with stremg-
thening the PRC im any reasonable and tangible way for which its policy
allows. A major role of the IICA in these initial two years ef the pro-
gramme sheuld be:

1¢ To expose all the officers in the FRC to a contimued pro-
cess of short-term training;

2¢ To be a comnecting link between foreign institutioms in
Iatia Assrica and elsewhere where pertinent research is
being undertaken;

3« Te assist in the initiation of the projects related teo
the programmes prepared with awﬁt. financial o
direct aid in terms of equipment like a computer. And
assist in the relevant treining necessary for the staff
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to be able to store and analyse their scientific infor-
mtione In fact, the initial gift of a PC with printer
and a plotter and programmes as Fortran and a simple data

retrieving programme, will go a loug way in restoring the
confidence that might have been lost due to the mis-

fortunes in the initial 3~year programme.

5, IICA's fimancial contribution to provide long-term con-
sultancy and advise should be re-assessed, in this case,
apd the comparable funds re-directed to assist further in
those above-mentioned ways. '

A mjor conditioning factor, also, will be the role of tho.
coconut fammers in the policy outlined by the joint association betweea
the ofl pals plantaticns and the PRC. There will be a need for a revival
o{ the cooperative formed many years ago and a resurgence of political imne-
terest in the orop if the Palm Research Centre is going to procesd vith its
operations in cocomnt pests and diseases eventually, It woild appear that
a sericus drive must be created to rehabilitate the existing cocomut industry
and modernising the factory. Am appeal can be made to the FAO particularly,
for a consultant, and eventually funds to assess the situation and make
the 'nocouar: recommendations for the progremmes of crop and factory develop-
sente Iwo thousand ha. of cocomuts will not 'pose a serious problem to re-
habilitate as long as a market is fouad for the factory products. The
solution will revolve around small farmer devslopment in coconut multiple

cropping systems.
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SPECIFIC RESPONSIBILITY AND DUTIBS FOR AVAILABLE STAFY
AT THE PRC AND ELSEWHERE

Coordinator and Administrator - Mr. Fung Ken Sang, V.

The major responsidbility is for the administration and coerdimatiocn
ot_ programmes vith the PRC, the Oil Palm Plantation Board and the reformed
Cocomut Growers (Cooperative). He is responsible for ensuring that the
various programmes keep on schedule and that goals are met. He is alse
responsible to ensure the smooth running of the joint-institutiomal ac~ )
tivities and maintain an accurate check on expenditure of all kinds. Ee
is thus accountable to the Director of Research or Supervising Board.

Technical Project leader and Agronomist - Mrs. T.L. Randen - Amattarea

The majer responsibility is that of technical head responsidle for
directing and coerdination of all major technical aspects ef each progremme.
She is responsible for ensuring that the varicus programmes are accurately
and officiently executed. Apert from this, another major technical respen-
sibility will be to coordinate the inputs of staff from the Research
Divisiom. She will chair the monthly meetings which will be held to ensure
correct technical procedure and surmount difficulties experienced by any
staff, 8he will be responsible for requesting training for staff and visits
of expesrienced persomnel to assist from time to time. Ker specific input
will be in the field of organiser for all control progremmes, including
Spear rot, and agsisting in the agronomy of the rehabilitatiom ‘ot the
hydrid plots te ensure their proper agronomic development. 8She will alse
relate te agromomic problems of small farsers in cocomuts and assist in
any rehabilitation efforts which might be needed.
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8he will be responsidle for obtaining iafarmation on grewth-rate
studies on Spear rot disease in oil palms with Dr. Neordasm,

Nart rot Programmes and Vector Studies in oil Pals - Mrs. J. Asgareli

The major responsibility is for the organisation and exscution of
the survey and control programmes on Hart rot in cocomuts and ¢il palms.
8he will relate to the officers in the oil palm company to coerdinate and
assist in executing their progremmes. She will relate to the Extensiom
8ervices of the Ministry to train roquostod staff in the dissemimation of
information about Hart rot in cocomuts. She will be responsible for the -
control campaiga at the farmer level and be the executive officer im co-
ordinating all infarmation. | She will be respomnsible for mounting a pro- -
gramme of research to determine the vector of Nart rot om oil palms.
8ince the vector for both oil palms and coconuts might be the same, the
research would not be too difficult. She has slready worked with Lincus
8Pey the vector for Hart rot im coconuts. She will assist Mr. Rellum
. wigh studies in the control programme for Cyperissius.

Campaign for Spear rot at the Plantations - Mr. P. Rellum

The major responsibility will be for the entire campaign for the
control of inoculum by the measure already ocutlined. KEe will be respon-
sible for obtaining all informatiom to be presented at the monthly mtinq
with all technical staff. He will work in cooperation v;lth Dr. D, Noordam,
of the Division of Soil Fertility and Hydrology with regard to experi-
sents in scil/water relations correlated with increase of incidence of
disease. He will also cooperate with the agronomist, Mrs. TeL. Nandem -
A-thm. with respect to work on growth-rate data and susceptibility te
infection by the Spear rot i:uthogon.
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) Tra idemiology and Microbial Laborat D 08
in Spear rot Disease -~ Mrs. M. Parsadi and Dr. F.B. Klas.

Mrs. M. Parsadi has had training in doing some microbial work under
Mr. Kastelein and is capable of mammging a microbiological laboratory to
cultivate bacteria and identify them. 8he can be trained further te do
inoculation studies both in the field and the laboratary. She will relate
to Dr. Ferdinand Klas, a microbiologist/virologist who will coordinate the
epidemiological and inoculation studies,

Assistance and Training in all Microbial Techniques and Laboratory
Namgement - Dr. 7. E. Klas. |

Dr. Klas is an outstanding microbiologist who specialises ii epidemio-
logical studies. His suppert will be needed by Mrs. Parsadi in the setting
up of her laboratory and the anmalysis of information collected in the field
studies on spore trepping. Dr. Klas's other responsibility will be to ama-
lyse all epidemiclogical data and direct and coordinate the field experiments
to be carried out by Mrs. Parsadi. Ke will assist in the a,tsrnmtion of
Kock's postulates.

The Rehabilitation of the ﬁbridiution Plots - Patricia Miltom

The responsibility for this will be assumed by Ms. Patricia Miltom,
N.8¢c. (Plant-Breeder). Her role will be to select particular varieties of
B, melanococca and E. guineensis for hybridization studies. She will relate
to other imstitutions abroad like IRHO or the West African Institute for
01l Palm Research (Nigerian Institute).
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8tudies on Cyparissius in Oil Palm - P, Rellum and Ms. J. Asgarali

This activity will be phased into the work of the oil palw pro-
tection staff and co-directed by Ms. Asgarali and Mr. Rellum. Ms. Asgar-
ali, being an Entomologist, will be required to direct the programme with
advice from the Entomologist at the Ministry of Agriculture. She will be
trained how to utilize fungal cultures against insects oit;ur in Brasil
or Trinidad.

s LABORATORY PACILITIES

It has already been indicated that no facilities are available for
laboratory work despite the fact that laboratory space is there. The im- .
mediate requirement is to outfit a laboratory for Spear rot warke The

basic equipment needed are given as follows:

Research microscope Uss 1,500
Spore capturing apparatus for field '

studies uss 2,000
Portable autoclave us$ ~ 500
Transfer chamber : Uss 1,500
Binocular dissecting microscope us$ 800
Miscellansocus chemicals/agents/

reagents, etc. uss 2,500
Test tubes/glassware/dissecting sets Us$ 1,000
One single pin Balance (o0.e0l gm) uss 1,000
8terilising oven . uss 1,500
1 Incubator - Us$ 2,000
1 Rough scale (0.1 gm) Us$ 600

TOTAL Uss 14,400
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Iaboratory equipment for the other research work in Eart rot and
Castnia are not an emergemcy; thus, these may be obtained over the twe-
Yoar period, However, field chemicals for control measures are necessary
and a chain saw is required immediately to fell trees, now and during the
campaign. A computer is an absolute necessity for the organising of all |
the data in farmer programmes. Apart from collected information for ana-
lysing, the names of farmers, their holdings etc., will be required as
initial survey data. Thus, even before the actual campaign begins, a
survey of farmsers and the size of their holdings will be nec;oaary and
the information stored for accurate d&tonix_ntion of the survey uthodol.o'u.

.w TRAINING FOR STAF?

It has already been decided that a training programme be moumted in R
Trinidad for two efficers for techniques om spore-trapping and analysis of
epidemics.
| A further training progsssme is necessary for training in mamaging
the Hart rot campaign.

VYarious short visits can be arrenged to countries like Jamaica for
an appreciation of breeding programmes in the Caribbean.

A visit should be arranged either to the West African) Migeriam 0il

Pals Research Institute or IRND in the Ivory Coast for the Agromomist and -
Plant Breeder.

TECHNICIAL ASSOCIATIONS WITH OTHER INTERNATIONAL IRSTITUTION

The IRHO has been involved in technical work in eil palm breeding
in latin America. They have also been involved with pest and disease wvork
in Brasil, Ecuador, Coiombia. It wvould be useful to court their interests






in the oil palas hybridisation project specifically since most of their
international expertise is in breeding of cocomuts and nov oil palms,
instead of in controlling pests and diseases.

The FAO has contributed significantly in the field of cocc.aut

palm development and processing. It has a long and successful history

in dealing with cocomut developmeat for small farmers. The PRC should
associate itself with this organisation and seek urgent assistance -
for the rehabilitation ef the cocomut industry in Suriname. The exer-
cise is a small farmer project which would eventually require a specialist
with factory expertise also. Socmecne from the Philippines a-iumn
can be requested to work for a 2-year period with the farmers in Coronie. -
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THE BUD ROT LITTLE LEAF DISEASE OF THE OIL
PALM

by.
A. D. S. Durr

Plant Pathologist, Research Department, Plantations Lever au Congo,
Yaligimba, Bumba, Republic of Congo .
_ INTRODUCTION

A diseased condition of the oil palm, Elaets guineensis, in which the spear
and bud tissue is attacked, called Bud Rot, has been known for many years
and has been recorded from the Portugueoe Congo (Wakefield, 1920),
Indonesia (Wellensick, 1947), Malaya (Bunting et al, 1934), the Congo
Republic (Conrotte, 1935), Da.homzy (Alibert, 1944), Nigeria (Watenton,
1953) and the Moyen Congo (Bachy, 1954). Usually the disease is of occa-
sional occurrence and is of little commercial importance. Losses in Nigeria
"are stated rarely to exceed 1% in plantation palms (Bull and Robertson, 1959),
while the incidence is also low in the plantations in the Central Congo Basin.
However, this discase has caused the death of large numbers of palms in the
Kwilu/Kasai region of Congo where losses exceeding 309, are common. As
theemamchfeofaphntauonuoftheorderofzs-wyun,mdmoud
- the losses occur between the 5th and 12thywaﬂerphnnng(Bachy 1954;
Kovachich, 1952), when it is too late to supply the vacancies, the economic
' mpomaceoftheeondmonmthnpnmaﬂaramwdlbeappreuated.
" Possible causal agents which have been suggested are uns fungi
~(Wardlaw, 1948), bacteria (Bunting ez al., 1934; Wardlaw, 1948, 1958), virus
(Kovachich, 1952; Wardlaw, 1951), insect. insect-borne celworms (Ghesquiere,
1939), physiological upsets and unbalances of nutrients and growth sub-
stances (Bachy, 1954; Kovachich, 1952), minor element deficiencies

et al., 1957; Ferwerda, 1954, 1955; Kovachich, 1953) and insects

(Buntmg et al., 1934; Vanderweyen, 1952; Wardlaw, 1948, 1958). In addi-
tion, Bacillus coli, (Alibert, 1944; Ghesquiere, 1935), Phytophthora pabuwm
(Ghesquiere, 1935; Vanderweyen 1952) and Thielaviopsis basicola
(LN.E.A.C., 1948; Vanderweyen, 1952) have been more specifically cited.
: Howevu.noonemcoeededinpmducingtbediswebyinocuhﬁonwithmy -
of the organisms isolated from diseased tissue or by using the rotting tissue
as inoculum (Kovachich, 1952; Robertson, 1960). Robertson, however,
showed that the disease was actively pathogenic when he arrested the down-.
ward spread of the rot by surgical treatment. }

" The unspecified use of the term “Little Leaf” has been responsible for
‘some of the misunderstanding and confusion surrounding the Bud Rot
disease in the last 10 years. Little Leaf was specifically and correctly applied
(Kovacluch, 1952; Wardlaw, 195 l) to the maiformed leaves produced after &






PraTe 1. Leaves of the crown of an affected
palm cut away to show the primary site of
infection.

Prave 2. A palm suffering from Bud Rot Little feaf Disease. The spear
has collupsed, dried out and is banging down trom the vontre of the
crown.






PraTte 3. - An affected palm, showing the production of little leaves.
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non-fatal attack of Bud Rot. The bud tissue of 2 palm comprises the growing
point, the young.unopened spears and flowers, and the disease invariably
involves the rotting of some or all of this tissue, followed by the death of the
palm or the production of Little Leaves after a non-fatal attack. An appropri-
ately descriptive name for this disease would, therefore, be Bud Rot/Little
Leaf. Some other term may be required for foliar malformations of a

physiological (nutritional) nature. :

DIseASE SYMPTOMS

The first sign of an attack is the appearance of 2 wet and brownish rotting
“patch low on a spear, generally just at the point of emergence of the spears
through the funnel formed by the older leaf bases. The rotting commences
below this point (Plate 1). In very mild cases only the pinnae are affected
and the attack may be continuous with the pinnae of successive spears be-
coming involved. This type of “tip rotting’’ may develop further, or the palm
may grow out of the sttack. In serious cases the rachis is involved and the
spear collapees at the base while still green and hangs down from the centre
of the crown, subsequently drying out (Plate 2). If the spears are pulled out
of the crown, the affected tissue is found to be soft and pulpy and this will
eventually disintegrate into a wet, structureless and evil-smelling mass. The
rotting may spread downwards until the growing point is attacked when the
death of the palm becomes inevitable. Alternatively the rotting may be
arrutedmththeformanofaallmhyenndthepdmmpmduang
. & variable number of “Little Leaves” (Plate 3), the number depending on
-howmnyymmgnnuwgedspmwerepurﬁaﬂydumyeddwingthe
attack. These Little Leaves are the basal portions of leaves left after their
distal parts have been destroyed by rotting and they vary in size from a small
lengthofuchiswalmocteompletelmmi&ingonlyaomedisﬁpinme.

“Stump Leaves’’ might be aptly descriptive of some specimens. Little Leaves
are the result of and a recovery feature from an attack of Bud Rot, ss pointed
out by earlier observers (Kovachich, 1952; Wardlaw, 1951), and they do not
precede rotting.

In many cases the palms look unheslthy before an attack of Bud Rot.
Frequently there is a shortening in length of successively produced fronds
(Alibert, 1944; Bachy, 1954; Broeshart ez al, 1957; Fraselle, 1953;
Kovachich, 1952), tbnormahnuofthepmmeandmemtmcnnue
(Kovachich, 1953; Wardlaw, 1951), chlorosis (Ghesquiere, 1935; Kovachich,
1953; Wardlaw, 1958), premature drying out of the fruit bunches (Alibert,
1944; Wakefield, 1920) and 2 poor root system (Wardlaw, 1958). While
these conditions may be observed, they are better regarded as general signs
of ill-health in-a palm which may subsequently be attacked, rather than as
symptoms of Bud Rot itself. Palms may bé attacked without showing any
smhfeawu,thoughthemnnmdenoeofBudRotumlmhuuwhae

mchunthnftypdmmcommon.
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INVESTIGATION AND RESULTS
. Susceptibility and growth of the paim =

A;tudyofthegrowthofoomeZﬁOpduuofd:ﬁerentagesandgenencal
" lines was made at Brabanta (Kasai, Congo). Over the period of a year,
measurements were made of the total elongation of all the spears on each
palm and of the average daily elongation per spear. The opening of each new
leaf and the appearance of new spears was also recorded.. Such growth
measurements are considered to give a good indication of the health and
vigour of the palms concerned. -
ItwafmmdatBrabanuthatthespunoflwdthypalmelongateat
betweeanms.md4-5cms.perduydependmgonthmrsgeandgmcd

constitution. Figurel'thowsthegmwthofahedtbyﬁve-year-oldﬁdd _

ey

~
w»

w338

 APRMAY RINE LY AUG SEPT "OCT NGV DEC T JAN B MR
Ficuxz 1. Graph showing the incresse in height (in cms.) per month of a healthy five-
' year-old palm.

palm. During the year in which these measurements were made, 39 of the
palms under survey were attacked by Bud Rot. In each case the average
growth-rate of the spears which had hitherto been normal fell during two to
three weeks to a point below the minimum rate obeerved on healthy and
vigorous palms of the same line before the appearance of any rotting (Figure
2). It was found that after a non-fatal attack of Bud Rot, and after the pro- .
duction of a varisble number of Little Leaves, the subsequent spears grew
at a rate above what would be considered minimal (Figure 2) and if this rate
was not maintained, a further attack took place. .

In the same period, there were 17 cases of “tip rotting” which were also
correlated with an antecedant fall in growth-rate and it might be argued that .
these palms were on the threshold of Bud Rot. Some of them subsequen‘ly
developed Bud Rot following a further decrease in vegetative vigour but most

® In all the graphas, the upper line represents the total daily elongation of all the spears and
is a messure of the growth of the palm. The figures refer to the number of spears involved
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PRODUCTION
SU0 ROT oF 3
LITTLE LEAP

TAPR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN resﬁ
l?tounz Amphabowu&oddunm&mdnpahmwmodﬂm
of an sttack of Bud Rot.

ddleamcb'weteoflimitedduntion. The spears produced when the growth
- rate increased were free from attack (Figure 3). It would appear that there is
a rate of growth, or growth level, above which the palms remained healthy
.andthltatuchofBudRotmonlyfoundmpdmmwhchthevegeame
vigour has fallen to a critical level.

C;;

101
S

AR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB

"Fiounz 3. AMMhMmdammmmw“w
rotting,” a mild form of the disease.

Growth of the spears

Leaf primordia and leaves are formed in succession from the growing point
_ of the palm, the older spear leaves elongating and emerging through the
funnel and thereafter reaching maturity. During these phases of growth and -
development, the spear tissue passes through various stages of cell division
near the growing point, cell elongation and finally cell maturation in older
leaves, It is reasonable to suppoee that because of the different stages of
development, certain parts of a developing spear may be more or less suscept-
ible to attack than other parts. If this is 80, and if the Bud Rot disease is of

mmelypuhogemchnd,adecrésemspargmwth-tatemllexposethe
mptlblehauestoamekforpmodﬂongerthannormal
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A series of measurements showed that all the spears elongated at approxi-
mately the same rate until the time that the pinnea began to open. There-
after, the growth-rate of the spear decreased as the tissues matured to the
base of the rachis until the spear occupied a position at the outside of the

- central group of unopened spears and its tissues became no longer immature.

In 2 young field palm, where the spears were elongating at 2:6 cms. per

. spear per day, dissection showed that the growing point of the trunk lay about

60 cms. below the point of emergence of the spears through the funnel. . This
point was taken as the datum and a spear was marked off in 10 cm. lengths,
from the point of attachment to the trunk at —60 cms. up to 410 cms. above
emergence. Measurements subsequently made showed (Table 1) that most.
of the growth took place in the lower portion of the spear, andthat,after
emergence, there was no further elongation. .

Tamiz 1. Tz Dany ELoncaTion or VAmious 10 oM. LxNoTHS o THE SPaAR.

Portion of Spear : Daily Elongation
oms. cms,
Bud
— 60 to — 50 09
— 50t — 40 0-6
"—40t0 - 30 04
—30t0 -2 ’ 04
—~20t0 — 10 02
--10t 0 01
Ot + 10 0
The causal organism

" From young lesions, a bacterium of the genus Erwinia similar to E. lathyri
(Manns and Taubenhaus) Holland was invariably isolated. It was also
isolated from sap expressed from tissue in advance of visible rotting and was
subsequently shown to be responsible for Bud Rot. Many other bacteria,
fungi and insects invade the lesion at a later period. - .

A similar strain of Erwinia has also been isolated from the surfaces of

. spears and leaves of healthy palms, mdmtobemdesyradupattof

the normal plantation microflora.

Growth of the Erwinia was poor on Potato starch/Dextrose and Dox Agars,
but was excellent on 2 medium made of Oxo/Peptone/Sucrose.

Inoaalationof:pm .
Since it appeared that susceptibility to Bud Rot was conditioned by

predisposing factors and could be correlated with growth rate and vigour, the
ﬁm:nfect:onapenmmweteamedoutondcwhedspearswhmhm
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obviously incapable of further normal growth. The un-inoculated spears
remained fresh for over a week. These spears were obtained from two-year»
old palms and were excised at their point of attachment to the trunk. In these
palms, the bud was sbout 3545 cms. below the funnel.

In a preliminary series of inoculations in which various organisms isolated
from Bud Rot were used, it was established that only Erwinia sp., was capable
of causing a typical rot of the spear tissue. The inoculations were made both
by hypodermic syringe and by applying the bacterium as a suspension with- -
out damage to the spear. Typical lesions were produced by both methods
ofinoaxhﬁondthoqhmﬁngoommeneeddighﬂyuﬂiuaﬁerinfwﬁonby
syringe.

'I‘heefecuohpplymgthebactenumtospmofﬂlemanddﬁmt
ages and at various points above and below the datum were exsmined. When
aeompoateametohpanwuuaed.ltmseleetedfmmpdmmthgmwth
rates as similar ss possible.

Figure 4 is representative of a composite series of spears taken from
two-yur-oldpdmmduhmtheextmtofromngof:panddﬂumtnga
- six days after inoculstion. ' The spears were superficially imoculated with

CMS  oren
LEAF

200 1 OPENING | | 'LEAFLETS
180 Al sPEAR
160 .

140 1 | L orEARS EXTENT
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bacterial suspension over the area 420 cms. to the bud. Figure 5 shows the
extent of rotting of three series of spears of different ages, six days after
inoculation at different points with a single needle puncture. The inoculations
were made through the leaflets and into the rachis.
CMs
OPENING SPEARS
160

*140
120 | ELonGaTING sPEARs

LEAFLETS

00 | : EXTENT OF ROT
80 +INOCULATED

60

4C o
20 L
o T}

20 . .

-40“‘u -

Fiousz 5. Extent of rotting after six days, of three series of spears of different ages,
inoculated at different points with s single needle puncture.

RACHIS

These tests show that the most susceptible point of the spears of young
palms is in the region —10 to —15 cms. On older palms which have been
planted out for five to six years and where the bud lies at approximately
—90 cms., the most susceptible point is found to be about —20 to —25 cms.
These are the points at which the tissue is changing from active elongation,
to maturation (Table 1), and it would appear that attacks only occur when
the pelm is incapable of rapid growth when the spear tissue is passing through
this susceptible stage. A

.The Figures (4, 5) show that an open leaf is not affected and an old spear,
on the point of opening, is resistant to all but a rotting of the
leaflets. The rachis of a young spear, on the other hand, is susceptible to
about +10 cms. and this is closely comparable with what occurs in the field.
Very young tissues nearest to the bud, are comparatively resistant; and
although a spear may be completely collapsed and rotten over the area 0 to .
- —20 cms. within five to six days, the youngest tissue would not rot for a
further four to five days. The relative resistance of this tissue poesibly-
explains why all attacks of Bud Rot are not fatal.

Inoculation of growing paims

Growdxstudieiahowedthatmtungofspurandbudtiasuewasdmys‘
preceded by a reduction in the growth rate of a palm. If the susceptible areas
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of the spears are exposed by removing a few outer lesves immediately there
is a reduction in growth rate, no rotting is found. The rot begins about a
fortnight later. So consistent is this that it was found poesible to open palms
ahbmngaﬁllmthegmwthmandsodm:tethzbegmnmgofm
attack before any rotting was externally visible (Plate 1).

If palms are inoculated immediately after there is 2 reduction in growth
rate, small but expanding areas of rot can be produced in as little as three
days and the subsequent development of the disesse is identical with that of
a natural attack. :

Rotting has been induced on paims which have remained on the apparent.
threshold of susceptibility for considerable periods bu* without succumbing
to it. In these cases, the attack never developed = far as complete Bud Rot
but contissous “‘tip rotting” developed after inoculation (Figure 6).

CMS . INOCULATED
i s 4«  THRESH-HOLD . 4 TIP ROTTING
5 ' 3 4 3 ' 3

-,

—— -

SEPT OCT NOV | DEC JAN * FEB MARCH

. Poms 6. Tip rotting induced by inoculsting s pelm which is on the threshold of
susceptibility.

Rotting occurs much earlier after inoculstion than in nature and this is
probably due to the massive inoculs administered. This would explain the
“uymnn"mdueedmpdmwhnhgmwutb&raholdofmwepﬁbﬂny ‘

without becoming attacked. Healthy and vigorously growing palms have been
inoculated but these have invariably remained free of disease.

Induced il

In order to test the hypothesis that the decresse in growth-rate renders a
palm susceptible to sttack, the normal growth of a number of palms was
artificially retarded. Kovachich (1952) had reported that when the roots of
five to six year-old palms were cut at a distance of 50 cms. from the base of
the trunk, four out of seven palms so treated displayed an active rot of the .
central spear four months later. This experiment was repeated on palms for
which full growth records had been kept and which were known to be
" vigorous aad non-susceptible at the time by their failure to develop any rot
‘following artificial inoculation. The roots of seven palms were cut at a
distance of 50 cms. from the base and to a depth of two metres. On a further
four palms, the roots were cut at a distance of one metre and to the same
depth. AR the palms treated showed an immedizte reduction in growth-rate,
and two of the palms cut at 50 cms. developed attacks of Bud Rot six and 11
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weeks later (Figure 7). In the other paims, growth increased again, never
reaching the apparently critical level. On examination, it was found that
these had developed new roots. Twelve weeks after the initial cutting, the
roots of these palms were cut again at 45 and 95 cms. respectively and there
was again a reduction in growth-rate. Active rotting developed in three
palms while the remaining palms exhibited a temporary reduction in growth.
If the experiments had been started in the dry season instead of at the
beginning of the rains, most of the palms would possibly have succumbed at
the first cutting.

. CMS ROOTS CUT -
2 { socms
15y .
|
S BUD ROT
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Fiocure 7. Bud Rot induced by cutting the roots of & pslm to a depth of two metres at 2
distance of 50 cme. from the bass of the paim.

The effects of leaf cutting were also investigated on similarly healthy
palms. All but the spear leaves of six palms were removed and during the
period of the experiment each spear was removed as it opened. Following
. this treatment, there was an immediate reduction in daily growth and all the
palms developed Bud Rot in periods of three, six, seven, nine, 11 and 15
"~ weeks (Figure 8). The period over which the attacks took place might
perhaps be attributed to the differences in the food reserves available in the
palms at the beginning of the experiment. It was noted that the spears
produced after pruning were opening shorter than those produced before the
treatment.
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Ficunz 8. Palm induced into susceptible stage by leaf cutting, Bud Rot symptom
developing as a result of this treatment.
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In further experiments it was shown that a tourniquet applied low to a
young spear renders it susceptible to rotting, but only above the constriction
and, if a spear so constricted is inoculated, rotting and a typical collapee of
the tissue takes place in six to eight days. If the natural bacterial population
is allowed to act, the spears take 12 or more days to collapse.

From the results of these experiments, it is apparent that susceptibility to
Bud Rot is conditional on the physiological state of the palm and that attacks

take place on palms of which the vigour, as measured by growth-rate, has
been impaired. Environmental factors such as availability of water aad
nutrients and attacks by other diseases may be involved, as well s the
interplay between environment and genetical constitution.

Drscussion

Predisposing factors—Water

Ah’bm(l%)mn&redthednmtobem«tpmﬂmtattheendoﬁh
dry season, while Kovachich (1953) concluded that “Little Leaf” in the South
of Congo was most severe at the end of the rains. However, the collective
symptoms with which Kovachich was dealing might have included foliar
malformations in a fertilizer experiment. Fraselle (1953) found the discase
throughout the year and concluded that seasonal cffects were
. while Van Daele (1946) reported that rotting was most frequent at the end
of the dry season and at the beginning of the rains. This observation is in
full agreement with experience at Brabanta. There, the dry season lasts for
three to four months in the period June/September and the effect of this can
be seen as a marked reduction in growth in even the most vigorous fines
during this period. While it is true that attacks occurred throughout the
year, most of the cases (28 out of 39) in the surveyed palms occurred during
the dry season and at the beginning of the rains. In the masjority of cases
the onset of the disease started at the end of the dry season when growth is
at its minimum. In the same dry season, a 69, attack occurred in & young
extension planting which had until then been healthy.

In each of two adjacent lines of palms of the same age, B31 (tenera selfing)
and B32 (tenera X pisifera), 20 palms were surveyed, and while there were
five palms infected in line B31 there were no cases of infection in B32. These
attacks all commenced towards the end of the dry season. When the

gmwthofthehealthyp-hnsofthaehnuwucompued(ﬁgure%.uu
CMS
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FicURR 9. A comparison of the growth rate of two lines of adjacent pailm—see text.
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seen that not only was B32 more vigorous in general but also that the dry
season effect was more pronounced on B31 than on B32. The dry season
effect is also shown in Figure 3 where the reduction in growth led to Tip Rot.

A corollary is found when recovery from non-fatal attacks of Bud Rot is
examined. During the period under review there were 25 recoveries. Only
one took place in the dry season when normal growth started in July, but 17
palms recovered during the first three months of the rains.

Sotl and nutrients

’ ItwuteportedfromDahomey(Ahbert,lW)dmthcmcxdeneeofBud
Rot was most severe on poor acid soils. This is similar to findings in the
whcrethedueueuonlyagmﬁantmtheaouthmdthemhm
pooraudandnoflowfauhty
AtBrabmﬁ,themadmceofBudRotuhngfutonthehxghetgmnd.
where leaching of nutrients and the water availability to the palms would be
poor. This is in accordance with the findings of Bachy (1954), who reported
that the disease was bad on the hill tops and less severe in the valleys.
Fraselle (1953) could, however, find no such relationship. .
"Ferwerda (1954, 1955) and Broeshart ez al (1957) have directly linked
“Little Leaf” with boron deficiency, and from agronomic experiments,
Kovachich (1953) concluded that the condition was caused by a deficiency
or unbalance of nutrients. It is unfortunate that there are no data on the
- incidence of Bud Rot from these experiments because the count was masked
_ in the term “Little Leaf” which in their papers obviously covered not only
Bud Rot/Little Leaf but also other foliar abnormalities.
To determine the actual effects of major and minor nutrient elements on
the incidence of ‘Bud Rot, large scale field trials incorporating irrigation
treatments would be necessary.

Other dissases

An analysis of the continuous health observations recorded over a period
of six years from an agronomic experiment showed a highly significant cor-
relation between the distribution of Wilt Disease (Fusarium oxysporum) and
Bud Rot. In these records, Wilt Disease almost invariably preeeded Bud
Rot in time.

Sudden and severe attacks by the WiltDueuefungusmdanother
undiagnosed disease were often observed to precede an attack of Bud Rot.
While this occurred only twice in the surveyed palms, in both cases the
growth pattern prior to attack was typical. However, Wilt Disease need not
be followed by Bud Rot and in cases of chronic Wilt Disease and Plant
Failure it was observed that while overall growth was low, there were fewer
spears involved (Figure 10), and a non-susceptible growth average was main-
‘tained. This growth should be compared with B10 in Figure 11 which shows .
the average for healthy palms of the same line. -
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Ficunz 11. The growth sverage of palm in adjscent lines—see text.
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Nursery Bud Rot has been known for some years (Kovachich, 1957;
Wardlaw, 1958). An attack in which there have been a number of deaths
with typical rotting of the spear and bud tissuc has recently been seen in a
. nutritional investigation at Yaligimba. Different applications of fertilizers
were given to the nursery palms, but the attacks could not be related to any
particular treatment. On examination, cach of the attacked plants showed
typical lesions of Blast on the roots, but the severity of attack was not such
that symptoms of Blast were evident on the aerial portions of the plants. A
bacterium, seemingly identical with the Erwénia Sp. found at Brabanta, was
isolated from the Yaligimba seedlings. Robertson (1959) has mentioned non-
fatal attacks of Blast in which extensive rotting of the spear leaves occurred, -
recovery was slow and typically malformed Little Leaves were produced.

Bachy (1954) was the first to produce evidence that different genetical lines
of palms had different susceptibilities to Bud Rot, and he showed that these
lines maintained their respective susceptibilities in different localities in Bud
Rot areas. Kovachich (1952) thought that dura was more resistant than
cither tenera or pisifera palms. In a survey carried out at Brabanta in 1961
on two blocks of tenera X% tenera palms planted in 1942, 43-75%, of the palms
were found to be dead. While it is appreciated that not all the deaths can be
accounted for by Bud Rot, the records indicate that this was the major factor.
-Ifttuammedonanonndgmeualbamthatthcorigimlphnﬁngoon-
tained 259, pisifera, 509, temera and 259, dura palms then 889, .of the
pisifera palms (mainly steriles) have survived, 65%, of the dura and 369, of

the temera palms. This may perhaps be associated with the strain on the
metabolism of the palms imposed by fruiting.
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In the gencalogical block at Brabanta wide differences in the health and
vigour of similarly-aged lines ofptlms of different breeding can be seen. The
growth averages of healthy palms in the adjacent lines, B9 and B10, are
shown (Figure 11). These are both tenera selfings, planted in 1956. In 1961,
of the 37 plants in B10, there were two dead palms and seven cases of active
Bud Rot, while in B9 there were no deaths and only two cases of Bud Rot.
In a younger planting, 20 palms were surveyed in each of three adjacent lines.
During the period under review, there were two, nothing and five cases of
Bud Rot in these lines, which was again reflected in the differences in

vegetative vigour found in them.

 Spread in the field

Themechamnmofspmdoftheaualb‘ctmumhunmbeenwwbd
out. Some observers considered that there was an insect association, or that
insects were responsible for Bud Rot. While this is not so at the earliest

stages of an sttack, there invariably develops on the rotting tissue a large and

varied insect population which must assist later in the dispersal of the
bacterium. However, as.already stated, the same organism or s strain of it,
can be isolated readily from the surfaces of leaves of healthy palms. Thus, it

appears that the bacterium may already be present throughout the plantation |
and that palms are infected while they are still non-susceptible. Thuupect '

of the disease clearly needs more exploration.

~ CONCLUBIONS

It has been shown that the rotting of the spear and bud tissue of the ail
palm is caused by a bacterium and that an attack can only take place on
which have become, or have been made, susceptible. Growth and health
..records show clearly the differential effects of the long dry season on paims
of various genetical lines and that the more vigorous lines are less frequently
attacked. Interference with normal growth and attacks by other diseases may
result in the development of Bud Rot. It may be inferred that anything inter-
fering with vigorous growth can render a palm susceptible. In particular,
lack of water during a long dry season may be a major factor. In the Congo,
the incidence of Bud Rot is high only in those areas where growing conditions
are comparatively poor but even there, wild palms in which presumably
nammlaelecuonhnbeenopmung.mnrelyaeentobemfected. The
occurrence of vigorous and highly productive palms in devasted areas of
estates and the great differences to be found in the genealogical blocks
indicate that Bud Rot could be overcome by breeding and nelectmg for
vigour under adverse growing conditions.

2 SuMMARY

The Bud Rot/Little Leaf disease of the oil palm, Elaa:gmam is
shown to be caused by a bacterium of the genus Erwinia, similar to E. lathyr
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(Manns and Taubenhaus) Holland. The bacterium is only capable of attack-
ing palms in a weakened condition. Vigorous palms are not susceptible. It
has not been possible to elucidate all the factors which may render a palm
meepuble.bmnmemdnmomaremdered./

"
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