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ABSTRACT. The infestation of sheabutter tree, Vitellaria paradoxa Gartner. F., by the pallid
emperor moth, Cirinaforda Westwood, was studied from 2004-2006 inAye Gber and Akaa Pila
in Benue State, Nigeria. Observations were made on adult emergence from soil, copulation
behaviour, oviposition, incubation period, larval density, feeding within tree canopy, damage,
and natural enemies. Ten leaves were randomly selected from the lower, middle, and upper strata
of the crown and the numbers oflarvae on them were counted and transformed to-J x + 0.5 for
analysis. Defoliation was rated on a scale from 0-2 and transformed to Log 10 before analysis.
Moths of C forda emerged from the soil around the base of V paradoxa from the last week of
May in each year. Larval densities were high in the first two weeks of sampling, declining
significantly thereafter. Larval density was significantly higher (P<0.05) in the lower stratum of
the crown compared to the middle or upper stratum. Locational differences in larval density
were not significant (tu>0.05) although numerically higher density was observed at Aye Gber
than at Akaa Pila in 2004 -2006. The trees were partially defoliated in 2004 and 2005 but were
completely defoliated in 2006 at both locations. Three insect predators: Crematogaster sp. nr
perrisi, Camponotus sp. and Oecophylla longinoda (tailor ant) were noticed preying on Cforda
eggs and larvae.

INTRODUCTION
Non-timber forest products including

edible insects, honey, mushrooms.
vegetables, fruits, and medicines make
important contributions to food security,
health, social and economic welfare in rural
communities. Edible insects play crucial
roles during periods offamine and they make
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diets balanced and palatable ((FAO, 1989;
Latham 2001). Their nutritive values
notwithstanding, some of the edible insects
are pests offorest tree species.

In savanna zones across Africa, shea butter
tree, Vitellar ia paradoxa Gaertn. F.
(Sapotaceae), is valued for its shea butter
(extracted from the seeds), one of the most
affordable and widely used vegetable fats in
the Sahel, and it plays an important role in the
economy of the region. The leaves and young
sprouts of V paradoxa serve as forage, and
shea nut cake is used as livestock and poultry
feed. The timber, normally used after the tree
has passed fruit-bearing age, is of good
quality, termite-resistant, and generally very
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durable. The trees are traditionally favoured
and protected by farmers and have also
played important role in soil and water
conservation in semi-arid West Africa. In
agroforestry systems, V paradoxa can be
combined with many cereal crops (Joker,
2000; Hall et al., 1996).

Throughout Nigeria and in the West
African sub-region, V paradoxa is attacked
by the pallid emperor moth caterpillar, Cirina
forda Westwood. Latham (2001) reported
that a pyramid of eggs is laid on the twig. The
eggs, found on the host plant from May to
June, have an incubation period of 28-30
days. Larvae are found on the tree from June
to August and they complete their
development in 7-8 weeks (Ande and
Fasoranti, 1997; Odeyemi and Fasoranti,
2000). The mature larva falls to the ground
and pupates just below the soil surface.
Unless disturbed, this species does not move
far from the area the previous generation
occupied. The biology and external
morphology of C. forda have been described
by Ande (1991) and Ande and Fasoranti
(1996). The natural enemies include the egg
p ar asi to ids Mesocomys p ulchr ic eps
Cameron and Ooencyrtus cirinae Prinsloo
(Peigler, 1994); the larval parasitoid Gordius
aquaticus (Dwomoh et al., 2004) and the
pupal parasitoids Hockeria crassa and
Megaselia scalaris (Dwomoh et al., 2004).

The larvae of C. forda have been reported
to defoliate V paradoxa in Nigeria and other
countries in the West African sub-region
(Amatobi, 2007: Odeyemi and Fasoranti,
2000); the ordeal tree, Crossopteryx
febrifuga, in Bas, Congo (Latham, 2001): and
Erythrophleum africana in Northern Zaire
(Ande, 1991). The defoliation, however, does
not lead to the death of the tree but may lead
to loss in yield.

In Benue State, V paradoxa is not being
propagated; it is what grows in the wild that is
harvested and therefore depredation by C.
forda will cause loss of valuable economic
resource. Because of a dearth of information
on the foraging habits of C. [orda larvae on
the tree in Benue State, we investigated the
foraging habits of C. forda and assessed
damage caused.

MATERIALS AND METHODS
Foraging Habits of Cirina forda on
Vitellaria paradoxa.

The study was carried out from 2004 -2006
at Aye Gber village (Lat. N 07"20.960'; Long.
E 009'1 26.217', 150 m above sea level) in
Tongov district of Katsina-Ala Local
Government Area and Akaa Pila village (Lat.
N 07° 21.504'; Long. E 0090 02.633',224.2 m
above sea level) in Gboko Local Government
Area, Benue State, Nigeria. In each village, an
area which had a large number of V paradoxa
trees was selected and 100 m x 100 rn plot was
delineated. The plot was subdivided to three
and one tree in each subplot was selected at
random. The canopy of the selected tree was
stratified into lower (1.2-2.3 m), middle
(2.4-3.4 m) and upper (3.5-4.5 m) strata to
reduce variance (Evans and Gregoire, 2007;
Odeyemi and Fasoranti, 2000).

From the last week in May to the first week
in June, daily observations were made
between 0600 and 1200 h on emergence of
adults from the soil, copulation, and
oviposition. Eggs were observed until they
hatched and the incubation period was
recorded. Larval population and behaviour
within the tree canopy were monitored from
June ending to August in each year. Ten leaves
from each stratum were selected, examined,
and the number of C. forda larvae on them
recorded. Predatory insects associated with
the eggs and larvae were documented.
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Assessment of Damage to Vitellaria
paradoxa.

At each location, information on previous
infestation was sought by personally
interviewing members of the community. V
paradoxa trees within the sample plots were
examined prior to infestation by C. forda and
after the larvae had descended from the trees
to pupate in the soil. The level of defoliation
was rated on a scale from 0-2 where 0 = no
visible defoliation, 1 = partial defoliation,
and 2 = complete defoliation (Parry et al.
1997).

Data Analysis.
Data on larval density were transformed to

.Jx+ 0.5 while defoliation scores were
transformed to Log., before statistical
analysis. Where significant differences were
found, separation of means was done using
Duncan's New Multiple Range Test. The
Student's t-test was used to compare location
(Akindele, 1996).

RESULTS

Observations on Adult Emergence,
Copulation, Oviposition and Larval
Feeding.

Moths of C. forda emerged from the soil
around the base of V paradoxa from the last
week of May in each year. The emergence
was usually in the morning and it usually
coincided with the advent of the rains.
Immediately after emerging, adults flew
about and mated. The males died shortly
thereafter and the females searched for V
paradoxa to oviposit. The females died
shortly after laying eggs. The lifespan of both
sexes did not exceed one day.

Egg clusters were noticed only in the lower
stratum of the tree canopy at the tip of the
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branch near the base of V paradoxa leaves
(Fig. 1). Egg-laying was from May ending to
early June and egg-hatch was from the last
week of June each year. Upon eclosion, young
larvae usually aggregated on the nearest leaf
for about 5-6 days. Feeding as a group started
on the second day and it continued on the
same leaf until it was severely scratched and
perforated; thereafter, larvae moved to
another leaf. By the 2nd instar, the larvae
dispersed and fed singly (Fig. 2) and by 3
weeks after eclosion larvae moved to the
middle and upper canopy strata. An infested
tree was easily recognized by the presence of
the larvae on leaves and/or the frass dropped
at the base of the tree. No tree escaped
defoliation at both locations in the 3 years of
study. Defoliation was partial in 2004 and
2005 but in 2006 the trees were completely
defoliated (Fig. 3; Table 1). In the latter case,
larvae which had not reached maturity
descended from the tree in search of another
host. Prior to pupation, the larvae stopped
feeding and descended from the tree,
immediately after a rainfall or heavy dew, to
pupate in the soil.

Comparison of Larval Densities (no. /10
leaves) in the Lower, Middle, and Upper
Strata of V.paradoxa Crown.
" Larval population density was significantly
higher (P<0.05) in the lower stratum
compared to the middle or upper stratum.
Density in the middle stratum was
numerically but not significant higher than
value for the upper stratum (Table 2).
Locational differences were not significant
Cta >0.05) although numerically higher
density was observed at Aye Gber than at
AkaaPila in 2004-2006 (Table 3).
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mass of
C. Fon/a

Fig. 1. Egg mass of Cirinaforda on Vitellariaparadoxa.

Weekly Trend in Larval Density (no'/tO
leaves) of C Forda on V.Paradoxa

Densities ofCforda on Vparadoxa leaves
were high in the first two weeks of sampling
but the difference between them was not
significant (P>0.05). Data for the succeeding
weeks showed significantly reduced density
(Table 4). The differences in larval density
for weeks 3 to 6 were due to random
variation; the lowest density was obtained in
week 8.

Insect Predators of C. forda in Benue
State, Nigeria.

Crematogaster sp. nr. perrisi and
Camponotus sp. were observed a few times
preying upon the eggs ofCforda at Aye Gber
while tailor ant, Oecophylla longinoda Latr.,
was found on one occasion attacking the
larvae at Akaa Pila.

DISCUSSION
Our observations on emergence of adults

of C forda from soil, copulation, egg laying,
and feeding behaviour at two locations in
Benue State were similar to those of Ande

('.Jim/a larva

Fig. 2. Cirina forda larva feeding on V.paradoxa leaf.

(1991). Ande and Fasoranti (1996, 1997).
Fasoranti and Ajiboye (1993), and Odeyemi
and Fasoranti (2000). The appearance on I.-
paradoxa of C forda eggs (May-June) and
larvae (June- August) was consistent from
year to year. This, coupled with the long pupal
duration (ca. 9 months), give indication that
the insect undergoes diapause where it occurs
in Benue State. Amatobi (2007) had reported
occurrence of pupal diapause in this insect. It
was noticed that (a) the movement of mature
larvae to the soil to pupate, and (b) emergence
of adults coincided with the advent of rains.
Thus, rainfall could be a significant
determinant of the distribution and abundance
of C forda. This needs to be investigated
further.

The lack of significant variations in larval
density from location to location and from
year to year is consistent with the findings of
Odeyemi and Fasoranti (2000) in Ilorin,
Kwara State, Nigeria, and Latham (2001) in
Bas, Congo. The significantly higher
population of C forda in the lower stratum
could be explained by the fact that eggs were
laid only in the lower crown and when the
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Fig. 3. Undefoliated (a), partially defoliated (b), and completely defoliated (c)
Vitellaria paradoxa trees.
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larvae cclosed from the egg mass they
clustered on one leaf. This clustering explains
why larval densities were high In the tirst two
weeks of sampling. Larval densities were low
on leaves sampled in the Th and 8th week
because by then most larvae had matured and
descended to pupate in the soil as previously
reported by Amatobi (2007), Ande and
Fasoranti (1997), and Odeyemi and Fasoranti
(2000).

Severity of defoliation was dependent upon
larval density as evident in 2006 when density
was highest and defoliation complete. It is
evident that C. forda is a major pest of V
paradoxa and its attack has 10 be prevented or
controlled especially where the tree is heavily
utilized. Latham (2001) also reported heavy
defoliation of the ordeal tree, C. febrifuga oy
C.forda in Bas, Congo.
Three insect predators were noticed preying

on the eggs and larvae of C. forda. Their
effects on the insect were, however, not
quantitatively assessed. This aspect needs to
be investigated to fully understand the
population dynamics of the pest. It is equally
necessary to identify the chemical cue( s)
aiding host recognition. This could help in
developing techniques and artificial diets for
mass culture ofthe insect.

Table 2. Comparison oflarval densities of
C.forda (no'/10 leaves) in the lower, middle,
and upper crown of J:paradoxa in (2004 2006).

Year'

2004 2005 2006

l89.2±42.2' 14.4::::43.9' 216J\±49.9'

Middle 36.1±3.7h 36.1±3.8b 37.l±3.9b

Upper 33.4±4.Sb 34.2±4.6b 3S.0±4.6b

Mean" 86.2±lS.4 88.2±lS.9 96.3.±18.1

"Data were pooled across the two locations as the difference between
them was not significant (P>O.OS): means with the same superscripts
in the same column are not significantly (P>O.OS) different.

Table 3. Comparison of C.forda larval density
(no'/10 leaves) on V.paradoxa at Aye Gber and
Akaa Pila (2004 2006).

Location 2004 2005 2006 Mean'

Aye Gber 89.1±22.9' 90.3±23.4" 101.9±27.3' 93.4=14.1'

Akaa Pila 83.3±20.7" 86.2±21.8' 92.6±23.9' 87.0±12.8'

'Means with the same superscripts in the same column are not
significantly different at ta =0.05.

Table 4. Weekly trend of the density (no'/10 leaves)
of C. fordo larvae on V. Paradoxa.

Table 1. Rating of defoliation of V.paradoxa Week

by C.forda larvae (2004 - 2006)".

Year Aye Gber AkaaPila Mean

2004 1.00 1.67 1.33±0.21a

2005 1.33 1.67 l.SO±0.22a

2006 2.00 2.00 2.00±0.00a
Mean 1.44±0.18a 1.78±O.lSa

'On a rating scale from 0-2 where 0 = no visible defoliation; I =
partial defoliation; 2= complete defoliation.

2

Year

2004 2005 2006 Mean

25 I .8±86. 78' 271.1±93S 309.8±106.7' 277.6±54S

223.5±67.I' 219.3±64.7" 243.7±7.7' 228.8±38.5'

58.3±3.3' 57.5±3.5' 61.7±2.3' 59.2±1.7'

61.5±3.9' 61.0±3.9' 58.9±4.6' 60.5±2.3'

45.2±2.7' 46.9±2.9' 47.2±3. I' 46.4±1.6'

34.3±3.8' 35.4±4.9' 35.6±3.9' 35.1±2.1"

14.5±2.2' 13.7±2.2' 13.1±2.3' 13.X±1.3"

O.G±O.3d O.7±O.3d O.2±O.ld 0.5±0.2·'

4

5

G

7

8

'Data were pooled across years and locations; means with the same
superscript arc not significantly (P>O.05) different.
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