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ABSTRACT

The stem borer, Busseole fusca, normally a pest of sorghum and maize, was
observed in earlier studies to also oviposit to a lesser degree on millet when
interplanted with sorghum and/ or maize. In this study, the survival, development and
oviposition of the adults that fed as larvae either on sorghum or millet were compared
in the laboratory. Larval mortality was 39% and 85% on sorghum and millet,
respectively. Pupal mortality was 6.5% on sorghum and 26.7% on millet. The larvae,
pupae and adults which developed on millet were smaller in size and also weighed less
than those that developed on sorghum. The larval stage took longer to complete on
millet than on sorghum, but there were no significant differences in the period taken
to complete the pupal and adult stages on the two plants. Adults from millet had
longer pre-oviposition periods and laid significantly fewer eggs than those which fed
as larvae on sorghum.

INTRODUCTION

Intercropping is an important feature of
small scale agriculture in the tropics.
One of the many advantages attributed
to this system is lower susceptibility to
pests and diseases (T'renbath, 1974:
Theunissen and Den Ouden, 1980:
Adesiyun, 1983). Sorghum/millet
polycultures are among the most
common traditional agricultural
ecosystems in Nigeria. Adesiyun (1983)
reported that sorghum/millet intercrops
are characterized by reduced Busseola
fusca (fuller) (Lepidoptera: Noctuidae)

populations, when compared with
monocultures of the two crops.

The stem borer, B. fusca is a
serious pest of sorghum (Harris, 1962)
and maize (Usua, 1968) in Nigeria.
Under normal monocultural conditions,
the stem borer is strictly a pest of these
two crops ovipositing readily and freely
on them and very rarely depositing eggs
on millet. The factors causing preference
or nori-preference for oviposition have
not been identified, but Adesiyun. (1983)
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suggested the hairiness and firm
attachment of -the leaf blade tel the
millet stem as possible reasons for the
reduced oviposition on millet.

The object of this study was to
compare the survival, development and
oviposition of B. fUSC8 on sorghum and
millet.

MATERIALS AND METHODS

The insects used in all the trials were
derived from B. fUSC8 adult collections
made from a light trap operated at the
institute for Agricultural Research Farm
at Samaru. The adults were placed in an
oviposition cage containing rolled wax
paper for oviposition. The eggs laid on
the wax paper were carefully collected
and transferred into specimen tubes
(2.5cm-diameter_by 7.5cm long) plugged
with moist cotton wool until they
hatched. One plot (3m by 10m) each of
sorghum (var. SK 5912) and millet (var.
ex-Borne) was planted in the field at
intervals of 2 weeks to ensure a steady
supply of sterns of comparable age for
the survival and developmental studies.
Sterns of between 6-8 weeks after sowing
were used for feeding the larvae.

To study the effect of sorghum and
millet on the survival of B. fUSC8 larvae,
10 stem pieces (5cm long) each of
sorghum and millet were cut in the field
and each I"'B.S placed in a specimen tube.
WHh a fine brush, 10 newly emerged B.
fusca larvae were introduced to the cut
ends of the stems in each tube to make
a total of 100 larvae per host plant. The
tubes were then plugged with moist
cotton wool. The stems were dissected
after 5 days and the number of surviving
larvae counted. The surviving larvae

were then each introduced into separate
tubes containing cut stems of the host
plants. Fresh stems were supplied to
each larva daily until they pupated. The
larvae were weighed 30 days after
hatching, while the pupae and adults
were weighed soon after pupation and
adult emergence, respectively. The mean
room temperature during the
experimental period was 300 C.

The studies on the effects of larval
food on fecundity and oviposition were
conducted on adults collected from
cultures maintained in the laboratory on
sorghum and millet. Adult females were
distinguished from the males by the
pointed ovipositor at the tip of the
abdomen of the former. One newly
emerged female and 2 males from the
same culture were introduced into an
oviposition cage containing rolled wax
paper. The adult insects were fed on
distilled water dispensed from dental
rolls placed in the cage. The rolled wax
papers were checked daily for eggs.
Each treatment was replicated five
times.

RESULTS

Data on the effect of sorghum and
millet on B. fUSC8 survival are
presented in Table 1. Larval mortality
on millet was 50% after 5 days, rising to
85% at the time of pupation, in contrast
with 20% and 39%, respectively on
sorghum. Pupal mortality was equally
higher among those that fed as larvae on
millet (26.7%) when compared with
6.5% for those fed on sorghum.

The weights of larvae, pupae and
adults from millet were lower than the
corresponding figures from sorghum
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(Table 2). The larval stage also took
longer to complete on millet (57.9± 3.4
days) than on sorghum (40.7± 0.8 days)
(Table 3). There were, however, no
significant differences in the time taken
for pupal development on sorghum and
millet or on the longevity of the adults.

Adults from millet had longer pre-
oviposition periods and laid significantly
fewer eggs than those which fed as
larvae on sorghum (Table 4). The mean
number of eggs laid by the adults from
millet was 86 compared with 362 laid by
those from sorghum

DISCUSSION

The results presented in tables 1,2,3, and
4 showed that millet is clearly a less
suitable plant for B. Iuscs survival and
development when compared with
sorghum. Earlier studies by Adesiyun
(1983) had shown that B. fusca adults
very rarely deposit eggs on millet in the
field. The larvae that therefore get
blown from sorghum to millet or stray
to millet suffer high mortalities while
those that survive to maturity and
pupate end up as inferior adults which
lay significantly fewer eggs.

A nwnber of mechanisms are usually
involved in plant defence, but perhaps
the most generalized defence that plants
have against their pests is the hardness
of plant tissue (Ghent, 1960). The
relatively higher mortalities of the larvae
recorded on millet than on sorghum
might therefore, be due to the tougher
nature of millet stems.

Undoubtedly, the major plant effect
which is usually in evidence following
successful attack by an insect is that of
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the nutrient condition of the host plant
on insect growth and reproduction
(Hillyer and Thorsteinson, 1969 and
1971; Traynier, 1983). This is also
usually related to the age of the plant
where, for example, certain changes in
amino acid composition of plants occur
with ageing (Van Emden and Bashford,
1971). The variety of millet (ex-Borne)
used in this experiment and indeed most
millet varieties mature in less than 90
days while the sorghum (var. SK 5912)
takes between 150-180 days to mature.
At 6 weeks after sowing, therefore, the
millet stems used in the experiments
were physiologically more mature than
the sorghum of corresponding age and
most likely less nutritionally suitable. It
is, therefore, explicable that the larvae,
pupae and adults which were products of
feeding on millet were lighter in weight
than those reared on sorghum. Similarly,
the fecundity of the adults reared on
millet was negatively affected.

The significance of the results
presented in this study is that the very
low population of B. fusca on millet
usually encountered in the field is
attributable not only to non-preference
for oviposition, but also to other factors
connected with the survival and
development of the insect on the plant.

REFERENCES

ADESIYUN, A.A. 1983 Some effects of
intercropping of sorghwn, millet
and maize on infestation by
lepidopterous stalk-borers,
particularly Busseo le fUSC8.

Insect sci. Application 4; 387-
391.



r-
4 A.A. Adesiyun

Table 1. Mortality of B. fusca fed on either sorghum or millet.

%
% Larval

Diet No. 'Of Mortality mortality No. of % Pupal
larvae after 5 (overall) pupae mortality

days

Larvae fed on sorghum 100 20.0 39.0 61 6.5

Larvae fed on millet 100 50.0 85.0 15 26.7

Table 2. Weights of larvae, pupae and adults.

Larva .•. Pupa .•. Adult

Diet No Mean wt. No. Mean wt. No. Mean wt.
(mg) (mg) (mg)

Fed on sorghum F 24 274.4+ 12.8 24 187.0± 7.5 24 102.4±5.6

M 32 233.0± 6.1 32 157.0±3.2 32 56.7±2.5

Fed on millet F 3 162.0±27.4 3 128.7± 17.2 3 73.3± 19.9

M 8 138.8± 14.3 8 135.0± 7.4 8 67.5± 3.9

.•. Only weights of larvae and pupae that survived to the adult stage were
used for the computation.
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Table 3. Number of days required for completion of life stages.

Larvae fed on Larvae fed on
sorghum millet

Life Stages
Mean No. Mean No.No. of days No. of days

Larvae F 24 ~3.8± 1.4 3 52.0±4.0

M 32 38.1± 0.8 8 54.8± 3.1

Pupae F 24 12.7± 0.2 3 14.0±0

M 32 13.0± 0.3 8 13.5± 1.9

M+F 56 12.8± 0.2 11 13.6±0.5

Mated adults F 13 6.0±O.6 11 6.3±u.5

M 13 7.4± 0.7 11 7.8±O.6

M+F 26 6.7±0.5 22 7.0±O.7

Table 4. Oviposition of B. fusca whose larvae fed on sorghum or millet.

Serial No. of eggs per female per day after emergence
Diet No. 1 2 3 4 5 6 7 8 Total

Mated females 1 0 52 376 90 0 0 518
which fed on 2 0 285 63 92 440
sorghum as 3 0 32 160 115 307
larvae 4 0 0 295 295

5 0 32 0 82 0 135 0 249

Mated females 1 0 0 76 0 0 17 93
which fed on 2 0 0 0 27 62 89
millet as larvae 3 0 0 0 51 0 22 73

4 0 0 63 0 17 80
5 0 0 0 33 61 94

o = No egg was laid; - ~ dead
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