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Abstract

Seasonal fluctuations in natural populations of the kola fru-
it fly, the kola weevils and the lepidopterous kola nut miner we-
re found to be closely related to the phenology of the kola tree,
especially its fruiting cycle. Insect pest populations were high-
est during the peak of the fruiting season and lowest during the
pre-maturation stage of kola. There were no kola pests obser-
ved during the off-season from June to September except in unh-
arvested, left-over or dropped kola pods which remained the fo-
ci for continued weevil multiplication in the field.

Introduction

Kola nuts are the seeds of Cola nitida (Vent ,') Schott & End.l,
and Cola acuminata (Beauv.) Schott & Endl. grown all over the
rain-forest zone of tropical Afr ica , The yield of C. nitida, the
more commercial species, is usually low due not only to the pre-
sent cuItivar (Van Eijnatten, 1969) but more importantly to high
levels of insect infestation. Balanogastris kolae (Desbr.) and
several species of Sophrorhinus Rouzet are the major weevil pe-
sts of C. nitida in southern Nigeria. Adults oviposit in holes co-
nstructed with the female rostrum on exposed kola nuts or in ov-
er-ripe, dehisced pods or pods which are mechanically damaged.
Development from egg through larva to adult occurs within the ko-
la nuts. Undamaged, healthy pods are usually not attacked by tbe
weevils except when pre-disposed to infestation by the entry or
exit holes of the fruit fly Ceratitis colae Silv. (Patre rson , 1922;
Daramola 8r Ivbijaro, 1975) and the lepidopterous kola nut miner,
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Characoma sticto,€,rapta Hmps.

The present study investigated the seasonal fluctuations in
numbers of natural populations of B. kolae, Sophrorhinus sp. ,
and C. stictograpta in relation to the phenology and especially
the fruiting cycle of C. nitida. The ecological significance of
the study was discussed with regard to the formulation of future
control strategic s .

THE EXPERIMENTAL SITE

Mamu in Ijebu province, and 0 gunmakin in Lbeokuta provi-
nce of southern Nigeria were chosen as the experimental areas
on the basis of being among the major centres of kola production
and distri bution in southern Nigeria. Both are in the rainforest
zone with an annual rainfall of 1200 to 1400 mm. The rainforest
of southern Nigeria supports over 95 percent of Nigeria's total
kola production.

HARVESTING

Octo ber - January is the major fruiting season of C. nitida
altbough small quantities are produced during the lightSeason
crop between February and April. C. nitida is ready for har-
vest 6 - 7 years after germination but full production is only
attained 15 to 20 years after sowing. At maturity, the kola pods
are harvested with a curved knife attached to a long piece of wo-
od. With this method, many mature pods high up in the canopy
(8 - 10m) usually escape harvest. Such pods overripen in the
canopy and dehisce or drop into the ground litter. Dropped or
left-over pods usually constitute the breeding sites for the homo-
dynamic B. kolae.

SAMPLING AND DATA COLLECTION

Two samples of (nmature, apparently healthy pods designa-
ted harvested pods, and (2) over-ripe, left-over pods in the tal-
lest part of the canopy or in the ground litter, and designated le-
ft-over or fallen pods were taken from ten kola trees randomly
selected from each of the two farms. Samples were taken betw-
een 6.00 and 7.00 h (GMT + Lh) at 2 weekly intervals from Mar-
ch 1973 to February 1974.

•••
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Harvested pods were kept separate from the left-over, and
two kg subsample was taken from each of the two groups of pods
and examined externally for entry or exit holes of C. colae (pl-
ate 1). Each group of pods was split open with a kitchen knife
and direct counts were made of:

a) the larvae of Ceratitis on the outer surface of the kola
seed coat, and inner layer of the pods;

b) the larvae, pupae and adults of B. kolae, and species
of Sophrorhinus within the kola nuts; and

c) larvae of C. stictograpta in the nuts and inner layer of
the pods.

Insect catches wer'e subjected to logarithmic transf.ormation
log en + 1) so that comparisons of large and small insect catches
were easily made between geometric means (Le Clerg et al., 19-
62; Lewis et al , , 1972). Temperature, humidity and rairuall re-
cords over thetwelve month period were taken at the Gambari
experimental station, the closest meteorological station, equidi-
stant from both farms. Seasonal fluctuations in numbers of the
kola pests were related to the seasons, the phenology of the kola
crop and especially its fruiting cycle.

Results and Discussion

Fluctuations in numbers of Ceratitis colae, Characoma stic-
tograpta, Balanogastris kolae and ~0tfchrorhinus spp, are prese-
nted in Figs. 1 and 2. It is evident t at at Mamu and Ogunmakin
C. colae were the most abundant and widely distributed followed
"Dythe kola weevils. C. stictograpta was the smallest in number
and least distributed. At the onset of the rainy season, C. colae
population rose steadily in both farms and reached the first arur-
highest peak in April 1973 coinciding with the peak of the light
season crop. Ceratitis population fell sharply after this to its
lowest level in August at Ogunmakin, and September at Mamu du-
ring the off-season of kola production between June and S.eptem-
ber. During the offseason, left-over pods in the canopy or gro-
und litter usually pr-ovided the only available nuts. No larvae
of Ceratitis were found in the pods or nuts during the period.
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Observations in this study showed that Ceratitis larvae were pr-
esent usually in fresh, matur-e pods only. Ceratitis population
rose steadily again during the major fruiting season to a second
but lower peak in October at Ogunmakin, and December at Marnu,
This second peak also correlated with the peak of the main sea-
son crop from October to December. There was a noticeable de-
cline in Ceratitis population as from late January when kola pods
began to decrease in the field.

A similar trend was observed in the populations of the kola
weevils. The two weevil population peaks coincided with the pe-
ak of the light, and main season crops at Mamu and Ogunmakin
respectively. It is, however, interesting that there was anoth-
er weevil population peak in August at Mamu during part of the
offseason. This peak was due mainly to the abundance of weevil
larvae, pupae and adults in left-over pods in the canopy and gr-
ound litter (Figs. 3 and 4). Fresh kola pods were usually abse-
nt or just maturing during the offseason. The decline in weevil
numbers was significantly noticeable in June at Ogunmakin where
there were only a few immatur-e pods in the canopy and no weevi-
ls were recorded. Weevil populations in both localities declinal
as kola pods decreased in the field. The kola weevils are known
to be the most destructive pests of C. nitida (Alibert et al., 1993;
Goormans et al , 1955; Pujol, 1962)-and damage to kofafS effec-
ted principal!yby the larvae of these weevils. It is evident (Figs
3 and 4) that weevil infestation at all times was significantly hi-
gher in over-ripe, left-over, or dehisced and fallen pods comp-
ared with fresh pods harvested at maturity.

C. stictograpta population build-up started with the rain in
late 1Vt"archincreasing sharply at Mamu to its first but lower pe-
ak in late April during the peak of the light season crop. The
same trend in population was evident at Ogunmakin except for a
steady rise to the first but major peak in May. In both localities
Characoma population fell very sharply after the first peak and
except for a slight rise in late August at Mamu, there were no
larvae or pupae of Characoma recorded throughout the off-seas-
on. Characoma population rose again during the peak of the ma-
jor season crop to the second and higher peak in December at
Mamu and the second but lower peak in October at Ogunmakin.
The peak period of C. stictograpta in both localities coincided
also with the perioaof peak popUlations of B. kolae and C. col.ee
respectively on both farms. The larva of Cliaracoma infestS'kO'a
pods and nuts but causes major damage to the nuts by mining than
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heavily into frass (Plate 2). Because of the large size of Char-
acoma larva, infestation of a nut by only two larvae usually re-
sults in total loss.

Evidence in this study has shown that population fluctuations
of the four major pests of kola investigated were closely associ-
ated with the fruiting cycle s of C. nitida. Although C. colae was
the most abundant and widely distri buted during the study, mapr
damage to C. nitida was caused principally by the weevils. Pa-
tterson (1922) has reported that C. colae will only predispose
kola to weevil attack. Daramola and Ivbijaro (1975) recorded a
significant, positive correlation (r = 51, n = 500) between Cera-
titis attack and weevil infestation in the kola belts of southern:-
Nigeria. It has been observed in this study that in addition to
predisposing kola nuts to attack, heavy infestation by C. colae
usually results in discoloration of the infested nuts and loss of
the seed coat.

While fluctuations in insect pest number s may be affected ly
temperature, rainfall and humidity, the food source usually plays
a very important role. Studies correlating the development, ab-
undance and seasonal distribution of insect pests to the phenolo-
gy of the host plant have been reported. Phelps et al , (1958)
observed an upwar.d trend in the numbers of the curculionid, Pi-
ezotrachelus varium (Wagner) on Vigna sinensis Endl. from the
date of the first pod formation to maturity. This is consistent
with the findings reported by Taylor (1969) that there was a clo-
se relationship between the population trends of the nymphs and
adults of thrips, Taeniothrips sjostedti (T'ryb , ) and the flower-
ing cycle of the cowpea in Nigeria. Similarly, Teshrro et al ,
(1963) have correlated the seasonal development of AmlhTrriaIlon
majalis (Raz.) with the flowering period of Spirae van outtei
(Briot) Zabel. Similar trends in this study have shown that flu-
ctuations in numbers of B. kolae, SOthrorhinus species, C.
colae and C. stictograpta were close y associated with the-frui-
ting cycle of c. nitida.

Conclusion

Early and prompt harvesting of mature kola pods, C. nitida
·•...ill reduce the incidence of infestation especially by the fruit
:-:'y, Ceratitis colae which predisposes the crop to severe attack
'~'', the kola weevils, Balanogastris kolae and species of Sophro-
:-hmus Rouzet. Delayed harvesting especially at dehiscence oftm
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leads to high levels of infestation and as high as 100 percent
weevil infestation of left-over pods has been recorded in an
earlier study. Fluctuations in natural populations of C. colae
C. stictogra~\a, B. kolae and Sophrorhiml.:5 spp, werefound t
De closely re ate<tto the phenology of C. ni'tida especially its
fruiting cycle. Kola pests were abundant during the peak peri
ods of kola production, and absent during the off-season excel
where left-over or dropped kola pods in the field remained the
foci for continued weevil multiplication.
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