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ABSTRACT. The study investigated ability of the larger grain borer (LGB), Prostephanus
truncatus (Horn) [Coleoptera: Bostrichidae], to breed on, and damage stem cuttings of 15 tree
species in Ogun State, Nigeria. Stems of trees, aged 3-4 years, were cut into 4 ern long pieces,
dried naturally on the laboratory workbench, and placed in ventilated glass jars infested with 50
adult LGB which were 1-10 days old. Fifty grammes of maize (Zea mays L.) grains similarly
infested with 50 adult LGB served as check. All the treatments were replicated four times and
arranged in completely randomized design on the laboratory workbench. At 90 days post-
infestation, the numbers of eggs, larvae, pupae, adult LGB (dead and living), holes on wood and
maize grains; the weight of wood and maize dust; as well as % loss in weight of maize grains and
wood were recorded. The highest mean numbers of eggs (91.0) and living LGB adults (152.0),
and the highest % weight loss (79.6) were on maize and the values differed significantly
(P<0.05) from those of the wood species. The stem cuttings of Macaranga barteri Muell. Arg.
and Anogeisus leiocarpa Guill & Perrowere not damaged by the LGB but those of the remaining
13 species were damaged to varied extents. Delonix regia (Hook) was the only species suitable
for LGB breeding. Mortality of adult LOB was 100% on all .stem cuttings excluding D. regia on
which mortality was 72%. Concerted efforts at controlling LGB should be evolved to prevent
destruction of economic trees by the insect.

INTRODUCTION
About one-quarter of Africa is covered by

forest, most of which were hitherto thought to
be of little value except as a source of fuel.
However, with the expansion of commerce
and industry in recent years, the forests have
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become the focus of increasing public
attention (FAO, 1995). The forest contains
renewable natural resources that provide
timber and non-timber products for homes
and offices. It has positive impact on the
environment and provides economic and
social benefits (Adekunle, 2005). Its
importance to the global world is enormous:
providing resources (timber, plywood,
telegraph poles, railway sleeper and pulp for
making paper) and serving as home to a
number of indigenous people and animals;
supplying food, fibre and traditional
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medicine; contributing to the aesthetic appeal
of cities; reducing wind velocity and serving
as tourist attraction (Adekunle, 2005).Trees
also provide environmental services such as
watershed protection, carbon sequestration,
biodiversity protection, air and water
pollution reduction and nutrient recycling to
enhance soil fertility (Popoola and Ajewole,
2001). Oguntala (1993) reported that without
trees, cities are hotter and drier; air pollution
is worse, winds stronger, floods and erosion
more serious, dust more damaging and people
less comfortable and less healthy.

Timber and wood worldwide are known to
be infested mostly by insects in seven orders:
Coleoptera, Isoptera, Hymenoptera, Diptera,
Lepidoptera, Ephemeroptera and Hemiptera ..
Those that cause economic damage include
the carpenter ants Camponotus sp., wood
wasps Sirex sp. and Urocerus sp., ambrosia
beetles Hypothenmus sp., gypsy moth
Lymantria dispar (L.), spruce budworm
Choristoneura fumiferana (Clemens), pine
sawfly Neodiprion sp. and termites
(Serment, 1981). The larger grain borer
(LGB), Prostephanus truncatus Horn
[Coleoptera: Bostrichidae], has also been
reported to be an important pest of forest and
dressed timber (Nang'ayo et al., 2002).

LGB was accidentally introduced to Africa
from Central America in 1981. It is a pest of
maize and dried cassava (Wright et al., 1993).
LGB was associated with severe losses in
stored maize in Tanzania in 1981 from where
it spread to Nigeria and some other African
countries (Wright et al., 1993). LGB is highly
voracious and can cause up to 40% yield loss
in stored maize grains within 6 months and
75% loss in fermented cassava roots within 4
months (Hodges et al., 1985). The adult
beetle and its larval stages cause damage to a
wide range of commodities including some
roots and tubers. cereals, pulses, cocoa,

coffee. ground nut and wooden structures
(Espinal et at.. 1996). Nang'ayo et a1. (1993)
reported the ability of LGB to develop and
breed on some tree species in the families
Leguminoseae, Burseraceae and
Anacardiaceae. The life cycle is completed in
24-25 days at optimum conditions of 32°C and
70-80 % RH and the insect can tolerate
extreme conditions of temperature and
humidity (Bell and Watters, 1982). The insect
is a good flier and can fly 24.8 km in a 45-hour
period. This flight activity is not sex or age
dependent but is dependent on population
density and the status of food in an area
(Scholzel al., 1998).

The incessant rapid degradation and
exploitation of forest by people, occurrence of
LGB in natural wooded habitat (Nang'ayo et
al., 2002), its voraciousness and ability to fly
long distance within short period (Espinal et
al., 1996) and its ability to damage forest trees
and dressed timbers (Booth et al., 1990)
constitute a threat to the usefulness of dressed
timber and to conservation of forest for social
gains and economic development. Before now,
no work has been conducted on the ability of
LGB to breed on, and damage forest trees in
Nigeria. This study, therefore, investigated
the ability of LGB to breed on and damage
some economic trees in Ogun State, Nigeria.

MATERIALS AND METHODS.

Insect Culture.
P truncatus used for the study was obtained

from a culture maintained on shelled maize in
glass jars in the laboratory at 28±I°C and 79-
82% RH. The environmental condition of the
laboratory was recorded using whirling
hygrometer. Several adults of mixed sexes and
unknown ages were introduced into the food
medium. Dust generated by feeding of the
insects was sieved out on weekly basis, to
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Table 1. Tree species tested as hosts of P. Truncatus

Tre~ Species Lt'l',d name Family

Ajz"liaa(ril !ll1aSmith Ap» Leguminosae
A 'bizzia glaberrima Ayinre Leguminosae

Schum & Thonn. (Benth)

Anogeisus leiocarm: G!1i1i & Perro Orin-dudu.Ayir, Cornbrctaceac

Antiaris africana Engl. Oro Moraceae

Brideliaferruginca Bcnth Ira Euphorbiacea

Danielli.iogea Ojia,lya Lcguminosac

(Harms) Rolfe ex Holl

Delonix regia (Hook) Flamboyant Cacsalpinaceae

Ficus sur Forssk, Opoto, Aba-odan Moraceae

Funtumiu elastica (Preuss) Stapf. Ire, anyau Apocynaeccae

Gmelina arborea Roxb. Gmelina Verbanaceae

Lophira lanceolata Van Ticgh. Panhan Ochnaccac

Macaranga barteri Muell. Arg. Asasa/Maiwe Eupl-orbiaceae

Psorospermum sp. Legun-oko Guttiferac

Sterculia tragacantha Lindl, Owun.Omurin Sterculiaceae

Tectona grandis Linn. F. Teak Vcrbcnacc.ic

prevent excessive grain moisture content and
growth of mould, and maize zrains were. ~
regularly added to avoid depletion of food.
Emerged adults were sieved out and used to
start new cultures to guarantee regular
supply oftest insect (Osipiian, 2005).

Source of Tree Species.
Stem cuttings of 15 tree species (Table 1)

were collected from plantation sites J3 and J4-
of the Ministry of Forestry, Ogun State, dried
naturally on worktables in Entomology
Research Laboratory of Universitv of
Agriculture, Abeokuta, Ogun State, and-their
moisture content was determined by oven
drying method. -

Test.
From each tree species, four pieces each 4

em length and 4 em girth were cut and placed
individually in ventilated 250 ern' volume
capacity glass jars. These were arranged in
completely randomized design on laboratory
table and infested with 50 unsexed ..1- to 10-
day old adult LGB. Four-replicate glass jars
containing 50 g of market-purchased local
variety of maize served as check treatment.
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At 90 days post-infestation, the numbers of
eggs, larvae (live and dead), pupae (live and
dead), adults (live and dead), and holes on
stem cuttings and maize grains were
recorded. The dust generated by LGB
feeding on wood or grains was sieved and
weighed. The final weights ofthe wood and
grains were recorded after the insects had
been sieved and percentage weight loss was
calculated (Baba- Tierto , 1994). A separate
batch of ventilated glass jars containing stem
cuttings or maize was left uninfested and
observed after 90 days for moisture gain or
loss; the observed change in moisture was
used to adjust the final weight of stem
cuttings and grains.

Data in percentages were arcsine-
transformed before analysis of variance and
significantly different means were separated
using Duncan's Multiple Range Test at P=
0.05.

RESULTS

Survival and Development.
Mortality of adult LGB was 100% on all

stem cuttings excluding D. regia on which
mortality was significantly (P<0.05) lower
(72<j'o) at 90 days post-infestation. On maize
(check treatment), mortality was 22 % and it
differed significantly (P<0.05) from all other
treatments. LGB laid no egg on the stem
cuttings of AI barteri and A. leiocarpa; the
number of eggs on the remaining 13 tree
species were 6- to 18-fold lower compared to
the number laid on maize. Whereas
de velopment to adult stage was completed on
.naize. 011 the tree species it was completed
only 011 O. regia (Table 2). The highest mean
numbers of larvae, pupae, and live adults
were obtained on maize grains and they were
significantly (P<0.05) higher than the values
for the tree species. D. regia had significantly
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(P<0.05) higher mean number of larvae
(21.0), pupae (15.0) and live adults (33.0)
than other tree species.

Perforation.
Maize was the most susceptible to

perforation and the number of holes on it

differed significantly (P<0.05) from those on
stem cuttings (Table 3). Of the stem cuttings,
the number of holes per stem cuttings of D.
regia was significantly (P<0.05) higher than
those of other tree species. No hole was bored
on the stem cuttings of M barteri and A.
leiocarpa. Relative to these, the 1.25 holes per

Table 2. Stages and numbers of Prosteph all us truncatus found in test materials
at 90 days post-infestation.

Test materials

Aftelia africana Smith
Albizzia glaberrima

Schum & Thonn. (Benth)

Anogeisus leiocarpa
Guill & Perro
Antiaris africana Engl.

Bridelia ferruginea Benth

Daniel/fa ogea
(Harms) Rolfe ex Hall.

Delonix regia (Hook)

Ficus sur Forssk.

Mean" no. of:

eggs±..SE larvae+Sl'' . pupae±..SE adults+ SE

(dead & live) live dead

14.0±0.Oc O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±0.Oa
16.0±0.Oc O.O±O.Oc O.O±O.Oc O.O±O.Oc SO.O±O.Oa

O.O±O.Oe O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa

15.0±O.Oc O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa

14.0±O.Oc O.O±O.Oc O.O±O.Oc O.O±O.Oc SO.O±O.Oa
5.0±O.Od O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa

37.0±1.2b

14.5±O.Oc
Funtumia elastica (Preuss) Stapf. 16.0±O.Oc

Gmelina arborea Roxb. 14.0±O.Oc
Lophira lanceolata Van Tiegh. S.O±O.Od
Macaranga barteri Muell.Arg. O.O±O.Oe
Psorospermum sp.

Sterculia tragacantha Lindl.
Tectona grandis Linn. F.
Ze a mays L.

I5.0±O.Oc

15.0±O.Oc

13.0±0.Oc
91.0±O.6a

21.0±O.3b 15.0±O.3b 33.0±O.6b 36.0±O.6b

O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa
O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa

O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa
O.O±O.Oc O.O±O.Oc O.O±O.Oc 50.0±O.Oa

O.O±O.Oc o.o-o.o, O.O±O.Oc 50.0±O.Oa
O.O:i~O.Oc O.U±O.Oc O.O±O.Oc 50.0±O.Oa

O.O±O.Oc U.O±O.Oc O.OJ.:O.Oc 50.0±O.Oa

O.O±O.Oc O.O:-'.:O.Oc O.02::0.tk 50.0±O.Oa
34.0±1.1a 29.0±O.5a I~2.0±O.6a 11.0±O.6c

"Mean values followed by the same alphabet in the same column are not SIgnificantly different
(P>O.05) using Duncan Multiple Range test.



OSIPITAN ETA/,.: ABILITY OF P./rul1catus TO DAMAGE TREE SPECIES 71

Table 3. Mean weight of dust, '1.. weight loss and mean number of holes on test

materials infested with P. truncatus at 90% days post-infestation.

Test materials Mean weight %Weight Mean number a

of dust (g)±SE 10ss±SE ofholes±SE

Afzelia Africana Smith 0.16±0.2h 16. 16±0.4ij 7.50±0.3h

Albizzia glaberrima 0.54±0.5g 23.10±0.3efg 28.75±0.3d
Schum IX- Thonn. (Benth)

,

Anogeisus leiocarpa Guill & Perro O.OO±O.Oj 0.07±0.Ok O.OO±O.Ok
Antiaris africana Engl. 1.20±1.2d 43.95±0.1c 41.25±0.5c

Brideliaferruginea Benth 0.84±0.8e 19.38±0.1ghi 4.25±0.3j

Daniellia ogea 0.03±0.Oij 20.56±0.2fghi 1.25±0.3k
Delonix regia (Hook) 3.58±0.6c 49.59±0.1 b 57.00±0.7b
Ficus sur Forssk. 0.08±0.li 25.80±0.3e 15.25±0.5g
Funtumia elastica (Preuss) Stapf 0.07±0.Oi 22.23±0.2efgh 15.00±0.4g

Gmelina arborea Roxb. 1.19±1.1d 18.05±0.3hij 19.00±0.4f

Lophira lanceolata VanTicgh. O.70±0.7f 13.39±0.1j 8.50±0.3h
Macaranga barteri Muell. Arg. O.OO±O.Oj O.02±O.Ok O.OO±O.Ok
(Harms) Rolfe ex Holl.

Psorospermum sp. O.06±O.li 35.19±O.3d 24.75±O.5e
Sterculia tragacantha Lindl. 6.75±O.5b 17.90±O.lijh 1.25±O.Ok
Tectonu gram lis Linn. F. (l.04±0.Oij 24.75±0.2ef 6.00±0.6i
Zea mays L. 39.28±O.3a 79.60±O.2a 528.75±O.7a

"Per stem cutting or per 50g maize grains; mean values followed by the same alphabet in the same
column are not significantly different (P>O.05) using Duncan Multiple Range Test.

stern cuttings of D. ogea and S. tragacantha
were not significantly (P>O.05) higher.
Similarly, statistically ,omparable number of
holes was bored on stem cuttings of L.
lanceolata (8.5) and Afzelia africana (7.50)
as well as on F sur (1:).25) and F elastica
(15.00).

Dust \Vcight.
As ShOVv11on Table 3, the heaviest weight

of dust was generated from maize grains and

the value differed significantly (P<0.05) from
others. From stem cuttings, the highest weight
of dust was generated from S. tragacantha and
the value differed significantly (P<0.05) from
those for other tree species. No dust was
generated from M. barteri and A. leiocarpa.
Both hosts were, however, not significantly
(P>O.05) different from D. ogea and T
grandis with 0.03 g and 0.04 g of dust,
respectively. Likewise, the weights of dust
from Psorospermum sp. (0.06 g), F elastica



72 NfGERIAN JOURNAL OF ENTOMOLOGY VOL.25. 2008

(0.07 g) and F sur (0.08 g) were not
significantly different from each other and
from the weights for D. ogea and T grandis.
Weight of dust from A. africana (1.20 g) and
G. arborea (1.19 g) were not significantly
(P>0.05) different from each other.

Weight Loss.
The highest percentage weight loss (79.60

%) was from maize grains and it differed
significantly (P<0.05) from the values for
stem cuttings (Table 3). Among tree species,
D. regia had the highest percentage weight
loss (49.59 %) and it differed significantly
(P<0.05) from other values. The lowest
weight loss of 0.02 % was from the stem ofM
barteri but it was not significantly (P>0.05)
different from the 0.07 % loss from A.
leiocarpa.

DISCUSSION
The results of the study revealed ability of

P ·truncatus to damage some dried tropical
economic trees and breed on one of them in
Ogun state, Nigeria. Booth et al. (1990)
reported that LGB is primarily a pest afforest
and dressed timber and secondarily a pest of
maize and cassava. The study revealed
damage to 13 tree species across nine
families, namely, Leguminosae,
Euphorbiaceae, Verbanaceae, Moraceae,
Ochnaceae, Guttiferae, Apocynaceae,
Sterculiaceae and Ceasalpinaceae. The result
is similar to that ofNang'ayo et al. (1993) who
reported LGB feeding on 16 tree species in the
family Leguminosae, Burseraceae and
Anacardiaceae. This could pose dangerous
threat to the conservation and utilization of
forest timbers that serve as huge source of
revenue and economic empowerment. In
Ogun state, Nigeria, exploration of
indigenous timbers that abound in the State is
a veritable source of revenue to the State

government (MOE 2005). Of the 15 wood
species tested, only D. regia supported
breeding of LGB. Previously, Detmers
(1988) found no evidence of breeding in 25
tree species tested but in later studies,
Detmers et al. (1990) reported D. regia and
two other unidentified tree species as
supporting breeding of LGB. Nang'ayo et al.
(1993) reported that breeding of LGB on
wood is a rare occurrence as only Acasia
mellifera, Commiphora campestris, Cassia
abbreviate and Cassia siamea out of the 60
screened tree species were suitable for
breeding by the insect.

The substantial damage recorded 0;1 grdins
ofZ. mays, the reference food medium Ii able
3), corroborated earlier report that LGB is a
voracious insect pest of maize (Wright et
al., 1993). Though LGB is a primary pest of
maize and cassava (Hodges et al., 1985), the
existence of the insect in the forest has been
established (Nang'ayo et al.. 2002; Osipitan,
2005). Nang'ayo et al., (2002) reported that
LGB occur in natural wooded habitat remote
from maize or cassava cultivation. Likewise,
N ovillo- Rameix (1991) reported that
captures oflarger grain borers in traps placed
in, and around maize farms, do not
necessarily imply field infestation of the
maize farm. He thus concluded that traps
placed within stores are not actually detecting
infestations within stores, but rather trapping
dispersing insects from the general
environment.

The study revealed that grains of Z mays
offer a significantly better diet for LGB
feeding and breeding than the tree species and
it showed the ability of the insect to damage
dry wood of a wide variety of tree species.
The latter should be of great concern to
foresters and other stakeholders in the tree
care and utilization industries. Concerted
efforts at reducing the potential damage of
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LGB to these economic trees should therefore
be evolved.

CONCLUSION

This study established the ability ofLGB to
damage a wide range of dried tropical tree
species but with restricted breeding on them.
Considering the myriads of usefulness of dry
wood, adequate protection of these products
should therefore be ensured to reduce
economic damage by the insect. Further
studies on the ability of LGB to damage live
trees in the forest should be conducted.
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