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STUDIES BY UN/SPC RHINOCEROS BEETLE PROJECT

ENTOMOLOGIST STATIONED AT L.A.E.S. KERAVAT.

Detailed biological and ecological studies of Oryctes
rhinoceros and Scapanes australis were carried out from 1968

to 1971. Life history information is now available for
Scapanes. Larvae of this species are found in the ground
associated with decaying timber whereas QOryctes breed
nainly in decaying coconut trunks. Oryctes attack older
palms (over 5 years) whereas Scapanes confine their attack
to younger palilms. In areas where both species are estab-
lighed there is some overlap with both species attacking
Pialms at about 5 years.

Attractants based on chrysanthemic acid were tested
and found attractive to Oryctes. However none of these
naterialss was attractive to Scapanes. The recently
isolated, virus Rhabdionvirus oryctes readily infected
Oryctes but did not attack Scapanes.

PLANT PATHOLOGY

Experimental work in plant pathology commenced at
the Station in 1954.

Phytophthora palmivora pod rot on cocoa has been
studied by a series of pathologists since 1956 to the
present time. The incidence has varied from very high
(40%) in 1955/57, to moderate (20%) in 1958/61, to very
low (2%) in 1962/65, and then steadily increased to moderate
levels in 1970/71. The effect of regular removal of
infected pods and fungicide spraying is being studied but,

unlike West Africa where these are recommended control
measures, the incidence of the disease has been found to vary
greatly in the Gazelle, and even if spraying was effective

at some times it is doubtful whether the operation would

be economical.

One pathologist studied resistance and susceptibility
in various clones. This work has continued, especially on
the reaction of clones selected for distribution.

Other pod diseases and conditions must be carefully
distinguished from eaczh other and Phytophthora pod rot.

These include rot following mirid (capsid), borer, knife
and/or other mechanicsl damage, epicarp (outer husk) rot,
tip rot and soft rots.

Studies have been carried out on root rots of cocoa,
the shade crop Leucaersa leucocephala and other tree crops,

particularly those rots caused by the two main root attack-
ing fungi in Papua New Guinea, viz. Phellinus (Fomes) noxius
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and Rigidoporus (Fomes) lignosus. Control measures

recommnended are based on these studies and those worked

out overseas. ZEarly detection and complete removal and
burning of all lateral and tap roots of an affected tree
keeps the root rot under control. This practice is
necessary to prevent accumulative losses which can occur if
diseased roots are not removed.

Vascular streak dieback on cocoa has been studied
at Keravat by both Departmental pathologists and the
University of P.N.G. The University has just established
the causal role of the fungus (which will be called
Oncobasidium theobromae) which is probably responsible for

most of the disease in the Gazelle Peninsula and other parts

tof Pa NG

Pruning has been recommended as a control for some
years, and this is particularly effective where trained
pruning teams carry out the operation.

Spray trials have been carried out for some years and
some chemicals appear to reduce number of infections to
some extent. EIExtensive field trials are in progress on
possible chemical control of dieback, but further studies
are necessary in order to determine whether control measures
with fungicides would be economic. 2

Studies are also continuing on fluctuation in incid-
ence of the disease, especially in relation to weather
conditions.

Considerable work has been undertaken by the agron-
onists to determine the reactions of the various clones to
the disease, and for some years now no very susceptible
clones have been distributed.

No severe wood rotting organisms have been recognised
in pruning cuts on cocoa. However, in a preliminary trial
with 20 dreésings, Shell Mastic L treatment appeared most
favourable in protecting stems from decay. Larger trials on
this compound were begun in Block 209 in March and October
1970, It is still too early to be sure but a higher prop-
ortion of undressed than dressed stems have died.

Infectious diseases of coconuts appear generally
insignificant. Palms up to two years of age may be badly
affected by leaf spot, caused by a variety of fungi.
Spraying with certain fungicides appears to give some
control of these diseases. Duter is the most effective
of those tried so far. Agronomic work indicates that
susceptibility to some leaf spot fungi in seedling palns
is influenced by nutrition.
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Weather records are maintained so that possible
correlations with incidence of various diseases can be mad:.
in particular Phytophthora pod rot on cocoa. The
relationships are not clear. The duration of rain drizzle
is suspected as being important but none of our instruments
adequately records this. Records of visual as well as
instrumental observations are being kept for future
reference.

COCOA DIEBACK
BIOLOGY DEPARTMENT UNIVERSITY P.N.G.

Since early 1969 the Biology Department of the
University of Papua New Guinea has had the use of laboratory
and field facilities at the Lowlands Agricultural Experiment
Station for conducting investigations into cocoa dieback.
This work has been financed by grants from the Rural Credits
Development Fund of the Reserve Bank, the Planters'
Association of New Guinea, the New Guinea Biological
Foundation and Cadbury-Schweppes Pty. Ltd.

A fungus was found to be closely associated with the

symptoms of cocoa dieback, growing only in the water-conduct.
ing cells of the diseased stems and leaves and occurring
ahead of symptom development. Under moist conditions this
fungus grows from leaf scars resulting from the fall of
diseased leaves and forms white spore-producing patches on
and around the leaf scars. The fungus was named Oncobasidiu:

theobromae, a previously undescribed type. When spores of

the fungus were shed on to unhardened flush of young seedling.,

symptoms of dieback developed about three months later,
the lag period being the time taken for the fungus to grow
through the plants sufficiently to induce symptoms.

Thus it seems that cocoa dieback is induced by
windborne spores. These spores are shed only at night and
this probably restricts their dispersal.

It is hoped eventually to be able to use this fungus
in the resistance testing of selected cocoa clones. It is
also hoped to be able to determine the nature of the
resistance which has already been developed.by agronomists
at L.A.E.S. Spore dispersal and disease spread are being
studied ;urther and the origin of the fungus in Papua New
Guinea is also being investigated; it is possible that it
was introduced with cocoa from Samoa or Sumatra.
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CHEMISTRY

This section is concerned with research only. A
chemistry service is provided at Konedobu for tissue, soil,
nutwater and other analyses. However, information and
assistance on collecting of samples can be provided by
Station staff.

A chemist was first appointed to Keravat in 1953
and the section has been active since then e¢xcept for three
periods when staff was short,

The more important activities of the scction have
been -

(a) Quality studies on copra including an investigation of
the incidence of rubbery copra.

(b) Studies on the nutrition of coconuts in New Ireland.

This complimented potash studies by agronomists.

(¢) Cocoa fermentation studies with an emphasis on the
biochemical aspects in relation to chocolate flavour.

(d) The use of cocoa tissues and indicator plants for
analyses to indicate the nutritional status of the cocoa trce,
with particular emphasis on nitrogen.

Present work is concerned with foliar nitrogen
studies in conjunction with various shade and fertilizer
trials and is aimed at the detection of optimal leaf nitrogen
levels, and determining the effect on this of shade removal
and of various levels and frequencies of fertilizer
application.
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23 Location of Lowlands Agricultural Experiment ‘Station, Keravat.






