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ABSTRACT
)Some aspects of the biology of Dinoderus distinctus Lesne was

studled under laboratory conditions in Port-Harcourt, Nigeria. Whole
maize flour was used as food substrate. The mean incubation period of
egg was 6.04 ± 0.14 days. The growth ratio of the larval head capsule
width. ranged from 1.32 to 1.40. Four larval instars were observed, the
prepupal stage lasted for not more than 24 hours and the pupal stage 4

6 days. The period from larva to adult was 26.97 ± 10.9 days.
Preoviposition period gave a mean of 24.68 ± 2.14 days. The mean
number of eggs laid per female was 162.68 ± 19.36 with the peak of
oviposition at the 8th week after adult emergence. The mean longevity
of male and female adult on broken maize was 126.04 ± 15.18 days and
137.68 ± 13.54 days respectively.

INTRODUCTION
Cornes (1973) listed Ryzoperthadominica Fabricious and Dinoderus

spp as members of the family Bostrychidae infesting stored products in
Nigeria. The family Bostrychidae, though consisting mostly of wood
borers, has few species, namely, R. dominica, Dinoderus spp and
Prostephanus truncatus Horn which are reported as primary pests of
starchy products (Adesuyi, 1975; Shires, 1980; Sowunmi and Adesuyi,
1984). Both the larvae and adults of the family feed and damage grains
and other hard food substances. They make large holes in the grains
and produce dusts which are mixed with their frass. Their attack leads
to reduction in quantity and quality of food material, loss of
nutrients and viability and also encourages the breeding of secondary
pests.

Dinoderus porcellus Lesne was reported on rice, maize, sorghum and
dried yam by Adesuyi (1972). Osuji (1981) reported D. procellus as the
most important pest of dried yam while Cornes (1973) reported D.
minutus Fabricius as a pest of occassional importance in palm kernels.
Since Dinoderus spp. are highly polyphagous, there is obviously the
need for a detailed work on the biology of the different species. Such
information would b.e of value in optimizing control programmes and
strategies. D. distinctus had not been previously reported from
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Nigeria. The adult insects were collected from dried yam at Ibadan
market. A survey of stored products in Port Harcourt market showed the
occurance of D. distinctus, on unshelled maize. since maize is an
important cereal food in Nigeria and it is a host plant of
D. distinctus, it was therefore considered important to study some
aspects of its biology.

MATERIALS AND METHODS
The investigation was carried out under nqrmal laboratory

conditions at Port Harcourt in 1992. A. temperature range of 27°C -
31.5°C and relative humidity of 68 - 89~ were recorded over the period
of investigation. The eggs of D. distinctus were collected by placing
30 adults in a 1.5 x 9.5cm plastic petri-dish containing wheat bran for
24 hours. The content of the petri-dish was sieved using a laboratory
test sieve of 1.9mm mesh. The eggs were carefully transfered to
another petri-dish with the aid of a fine brush. Thirty newly laid
eggs, about 24 hours old, were measured with a Stereomicroscope (Wild
M5) .

Whole grain flour of maize was used as food medium for the
deve~opmental period. The whole grain flour of maize was prepared by
grinding the grains with Skoild Hammer Mill type DM3. The flour which
passed through a sieve of 600um mesh was sterilized in the oven at 80°C
for 1.5 hours and used to rear the insect. Thirty newly hatched larvae
of D. distinctus were measured alive using a wild M5 Stereomicroscope.
The body length, thorax and head capsule were measured to determine the
dimension of the larval instars. Measurements were taken when the
larvae were not in active motion. With a fine brush each larva was
carefully transfered into a 6 x 2cm plastic vial containing 0.2g of
flour. The vials were covered with a nylon mesh held with rubber band.
Each larva was examined daily by tranferring the flour and the larva
into a 1.5 x 8.5cm plastic petri-dish and examining under a
stereomicroscope. The body length, head capsule and thorax width were
measured at each observation. The number of times each larva 'moulted
was recorded and the cast skin removed after each moult. The flour was
changed each day during the larva examination. The amount of flour in
the vials was increased to 3g as the larvae grew to ensure adequate.
food supply. The period of prepupal stage was recorded. Pupation
occurred in the flour and the pupae were examined every day until adult
emergence.

For the determination of oviposition and adult longevity, 25 pairs
of the newly emerged D. Distinctus adults, about 24 hours old, were
used. Each pair was placed in a 2.5 x 7.5cm glass tube containing
broken maize grains. The content of each tube was transfered into a
petri -dish and examined under a Stereomicroscope daily. The dust
produced was discard2d and the eggs laid removed and counted while the
adults and the broken grains were returned into the tube. The grains
were changed weekly. Any dead adults were removed and recorded. The
oviposition period, the total n4mber of eggs laid and adult longevity
were determined. Adult longevity was calculated frod to a surface.
They are rod-like with granules on the surface, scattered when laid,
rarely in groups of two. Table 1 shows the measurements of the eggs.
The length was 0.8 ± 0.01 and the diameter 0.025 ± 0.01. The mean
incubation period was 6.04 ± 0.14 days with a range of 5 - 7 days.
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Larvae

The larvae passed through four instars and matured in 18 - 24 days
with a mean of 22.24 ± 0.82 days. The mean duration of each larval
instar, the larval body length and the mean head width are given in
Table 2. The mean growth ratio of the head capsule width was 1.37.

The first larval instar is cream coloured with soft cylindrical
body scantily covered with hair. The head is small,

Table 1: Measurement of eggs of D. distinctus (n = 30)

Units measured Mean (mm) Range (rnm)

Length 0.8±O.01 0.75'-0.85
Diameter 0.25±0.01 0.2 -0 .'25

Table 2: The duration, body length and head capsule width of larval
ins tars of D. distinctus (n - 30)

Instar Mean duration Mean larval Mean head
of larval instar length capsule width
instar (days) (mm) (rnm)

1. 4.54±0.43 0.90±0.01 0.153±0.002
2. 5.53±0.39 1.42±0. 02 0.212±0.01
3. 5.58±0.3l 2.44±0.012 0.296±0.01
4 6.41±0.25 3.38±0.04 0.391±0.Ol

yellowish brown when newly hatched and gradually changes to deep brown.
The larva is very active more or less straight with a well pronounced
neck. Each thoracic segment bears a pair of short legs ending with
sharp claws. The second instar is slightly curved with the head almost
retracted, the thorax is slighly expanded. The third instar is curved
(C-shaped) with small brown head retracted inside the anterior edge of
the prothorax. The thoracic region is markedly enlarged and wider than
the abdominal segment. The large powerful mandibles are conspicuous
and the larva is not capable of swift movement. The fourth instar
resembles the third but has the thoracic segments folded severally.

The prepupal stage has similar featurep as the 4th larval instar
but lies straight with the head raised and legs folded upwards and does
not crawl. It lasts for not more than 24 hours before moulting into
pupa.
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Pupae

Pupa is exarate, with the body scantily covered with hair. The
head region prothorax, and elytra are clearly differentiated. It is
cream coloured and later turns brown; a.bdominal region, prothorax has
limited movement and wriggles to change position. The pupal stage
lasts between 4 and 6 days with a mean duration of 5.1±0.16 days.

Table 3: Mean preoviposition period, adult longevity and number of
eggs laid by females of D. distinctus (n = 25 pairs).

Sex Longevity Preoviposition Mean no. of
(days) period (days) eggs.

Male 128.04±15.18 - -
(92 - 210)

137. 68±13. 5 24.68±2.14 162.68±19.36
Female (91 - 207) (15 - 31) (91 - 205)

Numbers in bracket indicate the range.

Adults
Table 3 shows the mean preoviposition period, mean number of eggs

laid and the mean longevity of adults of D. distinctus. The mean
preoviposition period was 24.68 days with a range of 15 - 31 days.
Mostly three eggs were laid per day and a maximum of eight eggs were
laid per female per day. The number of eggs laid increased and peaked
at the 8th week after adult emergence and gradually declined after the
25th week. The mean longevity of the adult female was significantly
higher than that of the male at 5% level.

DISCUSSION
D. distinctus had four larval instars which were determined by the

use of the larval head capsule width in addition to the cast skins.
Four distinct head capsule groups were observed.
Patton (1963) indicated that physical measurements of a part or the
ratio of measurement of two parts can be related to development in many
insect species. The mean growth ratio of the head capsule width of D.
distinctus gave 1.37 and this falls within the acceptable range of 1.J
- 1.9 according to Dyar's rule. Some authors have reported more thaI
four larval instars for R. domiriica depending on the environmenta:
conditions. Metcalf et al (1962) recorded that the number of moults il
instars is not always constant and may be influenced by environmenta
temperature.

The shortest developmental period of D. distinctus from egg t
adult emergence was 32.49 days while the mean duration from larva t
adult gave 26.97 ± 0.9 days. Adesuyi (1976) however recorded betweel

l
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22 and 26 days for the development of D. distinctus from egg to adult.
The range of pupal duration was 4 to 6 days in D. distinctus. Shires
(1980) reported that the pupal duration of
P. truncatus ranged from 3 - 7 days with a mean of 5.16 days, while
Potter (1935) gave 6.5 days for R. dominica. The variation in the
developmental period of the insects may be related to environmental
conditions during the investigations.auncatus and reached its peak at
15 - 20 days. In this experiment, a maximum of eight eggs were laid
per female per day and the peak of oviposition was at the 8th week
after emergence.

Bell and Watters (1982) reported that the life egg production per
P.truncutus female on whole grain was 430-while the egg production on
ground maize was 205. In this experiment, D. distinctus produced a
mean of 162.68 ± 19.36 eggs. Chapman (1982) observed that nutritional
facttors influenced egg production by female insects. The long
preovipositon period in D. distinctus could therefore be due to the
diet on which the larvae were reared. Preliminary observation showed
that newly emerged adults of
D. distinctus were only capable of attacking whole grains few days
after emergence, and so were not able to lay eggs in the first week of
their emergence. Patton (1963) however indicated that the rate of egg
production may be accounted for by an increased metabolic rate or
increased activity that makes possible contacts between sexes more
frequent. Females in dense population will have more frequent chances
of mating than an isolated pair. Observation showed that D. distinctus
mate more than once in their life time.

The knowledge of the developmental period and the population
dynamics of insects are essential in projecting the number of
generations in a given period which form a useful basis in the planning
of a control programme. The investigation has also shown that D.
distinctus can breed in maize contrary to the belief that it is only a
threat to dried yam storage. The insect therefore could be a serious
pest of cereals in Nigeria.
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