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ABSTRACT

A review of research work between 1919 and 1982 shows that Coelaenomenodera elaeidis,
Maulik (Coleoptera: Hispidae) is a very important insect pest of the oil palm (Elaeis
guineensis, Jacq.) ill West Africa. Control so far has been with the use of various insecticides
but this has not yielded the expected results. Perhaps integrated control will be the best tool
for the future.

INTRODUCTION

One of the most important oil - producing food crops in West Africa is the oil palm, Elaeis
guineensis Jacq. Besides its use for human consumption, palm oil is also an important
industrial product and features among the agricultural exports of some of the West African
countries (Simmonds, 1970). Unfortunately, a beetle pest, Coelaenomenodera elaeidis,
Maulik still remains a threat to the oil palm industry in West Africa.

C. elaeidis is a hispid leaf mining beetle indigenous to the oil palm in the oil palm-growing
areas of West Africa including Sierra Leone, Ivory Cost, Ghana, Benin Republic; Togo,
Nigeria and Cameroon (Patterson, 1919,Cotterell, 1925;Cachan, 1957; Morin and Mariau,
1970; Agwu, 1977). The beetle has also been observed on the royal palm (Oreodoxa regia) in
Ghana (Patterson, 1921), Borassus palm (Borassus sp.) in Ghana and Sierra Leone, andon
ornamental palms. Adults even feed on elephant grass (Pennisetum purpureum). On these
alternative hosts, however, only a few larvae develop to maturity and the life cycle has been
observed to be prolonged (Cotterell, 1925). The adult beetles feed on the leaflets of the oil
palm frond while the larvae mine in leaves of trees which are not less than three or four years
old (Cotterell, 1925; Bachy, 1963). The attack usually results in palms producing smaller
bunches of fruits, fruits with a thinn~r pericarp and therefore less palm oil (Patterson, 1919;
Ruer, 1964). Woodet al. (1977) have studied the effect that defoliators have on the oil palm.
They found that defoliation reduces the number of male inflorescences.

DISTRIBUTION

C. elaeidis was first reported in Ghana (Patterson, 1919). It has also been reported from
the Ivory Coast (Cachan, 1957), Sierra Leone (Hargreaves, 1927), Togo, Benin Republic,
Nigeria and Cameroon

• Coelaenomenodera elaeidis, Maulik (Coleoptera: Hispidae)
+ Present address: Department of Crop Protection, Institute/or Agricultural Research. Ahmadu Bello Uniwrsity,
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LIFE CYCLE

The biology of the beetle has been-described by C! number of workers, notably Cotterell
(]925), Morin and Mariau (1970). The female inserts eggs in a single group of about eight on
the lower side of the leaflet (Cotterell, 1925). The eggs usually hatch in about 20.5 days
(Morin and Mariau, 1970) or sometimes in about 28 days (Cotterell, i925). There are four
larval instars which take 40 to 44 days (Cotterell, 1925; Morin and Mariau, 1970), depending
on climatic conditions (Cotterell, 1925). The pupal stage lasts from 15 to 22 days (Cotterell,
1925) or 12 to 13 days (Morin and Mariau, 1970). The life cycle from oviposition to
emergence of adults occupies from 82 to 94 days (Cotterell, 1925) but according to Morin
and Mariau (1970),81 days during the rainy season and 75 days during the dry season. There
are three generations per year - April/May, July/August and November/December
(Cotterell. 1925), but, according to Morin and Mariau (1'970), there are about 4 generations
per year.

NATURAL ENEMIES

Abiotic factors

••

The beetle is affected by changes in climatic factors, especially rainfall and temperature.
Patterson (1919) noted that during the rainy season of 1910 in Ghana the pest population
was reduced considerably. According to Maulik (1920), an outbreak of the hispid beetle in
1909 disappeared during the following rainy season. Mariau and Morin (1974) suggested that
heavy rams could destroy mines of all sizes. According to them, the rain soaks through the
dead leaf tissue of the mines and eventually opens them up, thereby exposing and washing
off some larvae. Larvae are also killed when their mines become flooded with water. Cachan
(1957) observed at Porto-Novo that unusually low mean temperatures were the main cause
of outbreaks of the pest. Low temperatures tend to decrease egg mortality and therefore
increase the survival of the pest. Mariau and Morin (1974) noted that larvae in mines were
less susceptible than eggs to climatic conditions because they are protected in their mines.
However, because larvae in the upper parts of the tree are more exposed, they could bekilled
by high temperatures .•Mariau and Morin (1974) observed temperature differences within
and outside the crown of oil palm trees. Cotterell (1925) pointed out that the causes of
increases in beetle population were unknown but could include rain storms which-
presumably affected parasites which helped to regulate beetle population. He also pointed .
out that even within the same region, the distribution of the beetle is uneven.

Biotic factors

Fluctuations in populations have been attributed to the activities of natural enemies of the
leaf miner beetle, particularly parasites and predators (Table I) (Waterston, 1925; Cotterell,
1925; Viggiani, 1971; Mariau and Morin, 1971). Parasites (mostly eulophids) identified so
far include: Closterocerus africanus Waters. (egg parasite; although occasionally found on
early larval instars (Marian and Morin, 1971 and 1974), Achrysocharis leptocerus Waters.
(egg parasite), Oligosita /ongiciavata Viggiani (egg parasite), Sympiesis (Dimmokia}
aburianus Waters. (4th larval instar parasite), Pediobius setigerus Kerrich (larval parasite),
Cotterellta podagrica Waters. (4th larval instar /pupal parasite and Perilitus persimilis Saeger
(adult parasite). The known predatory ants include: Oecophylla longinoda (Latr.),
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Crematogaster spp., Monomorium spp., Macromischoides aculeatus (Mayr), Pheidole
megacephala (F.), Camponotus acvapimensis Mayr (Marian and Morin, .1974). These
predatory ants, according to Marian and Morin {1974), playa considerable part in the
control of the leaf miner beetle, destroying up to 90070 of their galleries and the larvae in
them. Usually, the ants cut open the upper epidermis of the leaflet which constitutes the
'roof' of the larval galleries and carry away the larvae which these galleries contain.
Recently, Ekukole (in Syed, 1981) observed for the first time that an ant species, Tapinoma
sp. (E. Bolton, det.) at Lobe, Cameroon, could be a very important predator of the leaf
miner beetle larvae if present in large numbers. The conditions which favour the
multiplication of the ant species should be investigated and promoted in Cameroon and
other areas where it is found.

Table 1: Parasites and predators ofCoelaenomenodera elaeidis recorded in West Africa

Species Order: family Stage attacked Role

Closterocerus Hymenoptera: Egg and early Endoparasite
africanus Eulophidae larval instar

A chrysocharis Hymenoptera: Egg Parasite
ieptocerus Eulophidae

Oligosita Hymenoptera: Egg Parasite
longiclavata Eulophidae

l Sympiesis Hymenoptera: 4th larval Ectoparasite
aburianus Eulophidae instarandpupa

'Cotterellia Hymenoptera: 4th larval instar Endoparasite
podagrica Eulophidae and pupa

Pediobius Hymenoptera: 4th larval instar Endoparasite
setigerus Eulophidae

Perilitus Hymenoptera Adult Parasite
persimilis Eulophidae

Crematogaster spp. Hymenoptera: Larva predator
Formicidae

Monomorium spp. Hymenoptera: Larva Predator
Formicidae

Oecophylla Hymenoptera: Larva Predator
longinoda Formicidae

Macromischoides Hymenoptera: Larva Predator
aculeatus Formicidae

Phidole Hymenoptera: Larva Predator
megacephala Forrnicidae .

Camponotus Hymenoptera: Larva Predator
acvapimensis Formicidae

Tapinoma sp. Hymenoptera: Larva Predator
Formicidae
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CONTROL MEASURES

Chemical control

Several attempts have been made at controlling the beetle with insecticides. Cachan (1957)
reported that spraying or dusting with BHC was effective against adults only at emergence,
while atomised emulsion sprays of several other insecticides applied by ground machine at
La Me gave little or no mortality. Cachan (1957) also reported that at La Me, spraying with
dieldrin against adults using ground machines gave satisfactory results. Tests carried out
with 25070BHC at the rate Of 15.13 kg/ha killed 50 to 90"70of the adults while an emulsion
spray of SHC (Lindane) in vegetable oil killed 70 to 80070 of the larvae (Ruer, 1964). At Lobe
Estate, Cameroon, lindane was used between 1973 and 1975 while thimul (endosulfan) was
used against adults between 1978 and 1981 (Kirnbeng, pers. com.). Increasing areas had to be
sprayed between 1973 and 1981, indicating the spraying regimes were not successful.
Recently, Philippe and Diarrassouba (1979) recommended the use of a systemic insecticide,
monocrotophos (Azodrin). According to them, a plam tree can be injected with 14gor 28ml
of a 50070w/w formulation. Philippe and Diarrassouba (1980) also advocated aerial
application of H.C.H. dust against adults. According to them the latter application is
necessary where a Coelaenomenodera focus exceeds about 100ha-an area which is difficult
and expensive to treat with monocrotophos.

Cultural control

Apart from chemical control, cultural control has been used on a number of occasions.
Cotterell (1925) advocated the shaking of leaflets of palm fronds. He also suggested that
pruning and burning of lower fronds at definite periods helped to destroy fully grown larvae.
On the other hand,Cachan (1957) suggested that pruning was not advisable but that burning
.of vegetation under the palm trees could be carried-out. Agwu (1977) also showed that 192
days after pruning, the larval, pupal and adult populations were reduced by 99.3, 100 and
85.91170respectively at Ahoada, Nigeria and by 74.8, and 9O~9OJo atOyo in Nigeria. Syed
(1982) found that '7 days after pruning, 80, 60 and 0070of the small larvae (about 2nd instar),
large larvae (about 3rd and 4th instars) and pupae respectively had died at Lobe, Cameroon.
This indicated that the critical point in pruning is when the larvae are in the 1st or 2nd instar
stages.

Biological control

Biological control involving the use of predators, parasites and pathogens has been
successful in West Africa so far. The endemic parasites do not have a wide range of activity,
that is, each parasite attacks only a particular stage of-C. elaeidis (Mariau and Morin, 1974).
Chrysonotomyia sp. Ashmaed (Neochrysocharis) (Hymenoptera: Eulophidae) was
introduced from Malagasy into the Ivory Coast in 1974 and 1976 (Lecoustreetal., 1980) but
it failed to establish. Previously, it was thought that this could be the best parasite' for
biological control of the. leaf miner since it occurs on Coelaenomenodera perrieri and
Balvana mariaui (Coleoptera: Hispidae). The latter are related to C. elaeidis and are pests of
coconut palm in Malagasy (Mariu, 1975)..Recentiy, Bernon and Graves (1979) observed that
Platypria coronata Guerin (Roxb.) (Coleoptera: Hispidae) was also an alternative host of
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three of the eulophid larval parasites of C. elaeidis. This host could serve as a useful reservoir
of-the leaf miner parasites, maintaining their population in the absence ofIeaf miner larvae.
Syed (1982) suggested that some flowering plants could be planted in areas within the oil
palm ecosystem where the leaf miner is a problem, with a view to providing food sources for
the eulophid adults which essentially feed on nectar.

CONCLUSION

At present the oil palm industry is at its lowest ebb inWest Africa. Although this situation
has been blamed on drought, the part Coelaenomenodera elaeidis plays in the reduction of
yield should not be underestimated. There is a need, therefore, for a comprehensive research
programme inparts of West Africa where this beetle is still a pest. This programme should
take into account both the effects of drought and damage by the miner beetle. Much remains
to be done in order IO understand the ecology of this insect with a view to developing more
potent and successful control measures. All published work on the control of C. elaeidis
reveals that control measures have almost always been used singly. Perhaps integrated
control which involves any combination of the afore mentioned control measures will be the
best tool for the future. For. example, a combination of cultural, biological control with the
judicious and timely use of insecticides could yield high dividends.
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