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ABSTRACT. The paper defines entomology and gives the characteristics of. and reasons

for studying insects. The roles played by insects at all stages of the food chain (production,
processing, marketing and storage) and their impact on agriculture and sustainable food
security in Nigeria are described. The areas needing reforms to reposition insect science for
food security and economic growth in Nigeria include entomology curricula at all levels of
education: electronic-based teaching and research in entomology: extension entomology: and
pest control service. The reforms needed at the pre-college and college levels have to do more
with delivery than with adequacy or relevance of the curriculum; teachers need to be more
equipped with teaching aids. Whereas at the undergraduate level, the reform should include
introduction of new courses such as entrepreneurship in entomology. at the post-graduate level
the needed reforms are in the areas of adequacy. relevance and delivery of existing curricula.
Entomological research conducted should be guided by each institution's relative strengths in
personnel and facilities. Extension entomology education should emphasize integrated pest
management and the practice of pest control should no longer be left in the hands of illiterates.
Finally, the paper advocates the establishment of a National Museum of Natural History to
foster creation of scientific awareness among the youths. evolve a national policy on
environmental conservation. and provide identification service on natural history objects.

INTRODUCTION
Agriculture remains the mainstay of the

Nigerian economy in spite of the dominant
role that the oil sector has been playing in the
past two and a half decades. Agriculture
currently accounts for about 40% of the
nation's Gross Domestic Product (GDP) and
for >80% of the non-oil foreign exchange
earnings. The sector employs about 70% of
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the active labour force. provides raw materials
for the agro-industrial sector. provides nearly
all the staple food consumed by the population
in the country and the food exported to other
countries within the Economic Community of
WestAfrican States.

Sustainable food security implies that one is
guaranteed enough food to eat and to lead an
active and healthy life on a sustainable basis.
The reality of the situation in Nigeria today is
that only a small fraction of the population can
be said to have food security. The majority of
the population are vulnerable to changing
economic condition and thus may not always
have enough to eat. There is indeed a third
category. people who frequently consume less
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living and are therefore perpetually food
deficient.

A normal food chain includes production,
processing. marketing and storage. Insects
are known to play various roles in all stages of
the food chain. The pre- and post-harvest
losses caused by insects have been variously
put at between 30 and 70 per cent (Cramer,
1967: Smith et al. _1984).

What Are Insects'?
Insects arc characterized by a number of

features including the possession or a body
divided into three distinct parts: a head
bearing the mouth and most of the sense
organs; a thorax filled with muscles to 111o\'e
the locomotory organs (three pairs of legs and
one or two pairs ()f wings). and an abdomen
carrying the organs for digestion and
reproduction.

What is Entomology'?
It is the study of insects. The Latin word

insectum. and the Greek word cntornos both
mean 'cut into' or divided into segments.
The r c fo r c. the \\ o r d s 'insect~' and
'entomology' might haw been applied to all
arthropods, that is. insects and their allies
such as spiders. ticks. etc. Entomology is the
basic and applied science that provides an
opportunity to focus one's curiositv and use
one's obs~r\'ational skills to discover and
solve problems. Basic entomological
research in molecular biology and
recombinant DN.'\. technology ar;' at the
cutting edge of research. More classical areas
include systematics. biological control and
integrated pest management where
technology has kept pace with state-of-the-art
science. Applied entomology transforms the
knowledge and understandinu uaincd throuuh
bas i c res car ch t 0 be s t~ ~11a n a u e tl1c~1t
practiccs/bcncfic ial products which are
conveyed by entomologists in Co-operative
Extension Service and/or Agro-chemical

Industries to the people \\110 need thc:r..
No matter what one's interests are. the field

of entomology is broad enough to meet them.
Because of its diversity, entomology provides
a great deal of choice and opportunity for
someone interested in nature and the sciences.
Many different kinds of jobs are available.
requiring people with dift~rent backgrounds.
if one likes to work with computers. one can
find ajob developing models that help fanners
and foresters predict pest outbreaks. This
information helps them know when to apply
pest control measures most effectivelv, with
least cost and great safety. If one 'enjoys
chemistry, one may conduct research 0'1 new
biochemical insecticides that are effective in
protecting food plants from insect damage and
which are environmentallv safe. One may
also work with other el;tomolo~ists using
recombinant D0:.\ technology to develop
plants and animals that more effectivelv resist
attacks from insects. .

"'hy Do \Ye Study Insects?
We study insects because of their impact.

both beneficial and detrimental, on human
affairs. The study of insects is the perfect
means of d c v c l o p ing a scientific
understanding of the world around us. For
more than 350 million years. insects have
survived on earth: adapting and evolving to
become the creatures we know todav.
Through the millennia. insects bene become
integral parts of every ecosystem. Thcx are
the most numerous an'd di\'e;'se form oflite on
the planet constituting three-quarter" of all
animal species: some occur in numbers too
large to be ignored. e. goo armyworms. locusts
etc. J\ number of people study insects because
of their evolutionary diversity an.l aesthetic
values, or because of their remarkable activitv.
For example. termites. rcuardlc- 'lj' si/~.
construct fantastic structures. _\ termite
fortress. walled. buttressed and C:J'lcllalL'lL
may contain I()tonne- otmu.l .md -,unci three
to four tiJ11~Sas tall as m.ui: 111:---:..:-t.. Jl'e cusilx
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maintained in a laboratory or classroom. and
their short life cycles make them excellent
subjects for research or teaching. Studying
insects helps us understand the physiological
and biological processes of other animals.
The study of the behaviour of social insects. e.
g .. termites and bees. helps our understanding
of human social organization and behaviour.
Insects are vital bio-indicators of the
ecological health of habitats. The type and
amount of insect life present around a pond.
for example. can provide important indicators
of the presence or absence of pollutants. The
study of insects helps us find solutions to
feeding a hungry world as they are a good
source of food and protein for man and
animals besides their vital role as pollinator of
the flowers of diverse crop species. Insects
are used in traditional medicine and in
criminal investigations (forensic
entomology). The study of insects also helps
us to understand how to protect lives and
property against the harmful ones among
insects. how to preserve the beauty of life. and
how to prevent the spread of insect-vectored
diseases. In these and other ways. the study of
insects opens the way to an understanding of
the processes of life that can be applied every
day to increase the bounty of the land and
preserve its beauty.

EDUCATIONAL POLICY AND TIlE
ENTOMOLOGY CURRIClfLA

The educational policy in Nigeria provides
opportunities for teaching entomology at the
primary. secondary and tertiary levels.

Entornolngv Curriculum at Primary
Education Level

.\t the primary school level. the curricula of
Elementary Science and Agricultural Science
provide entomologists opportunity to
stimulate interest of children in the study of
insects. There are a wide range of topics
suitable for instruction from basic one
through to basic six class: different types of
insects: life cycle of insects: insect pollination

of plants: 'ways insects are destructive and/or
useful in crop and livestock farms:
identification of harmful and useful insects in
crop and livestock farms: insects as vectors of
plant. livestock and human diseases: methods
of controlling pests etc. which if properly
taught by competent teachers can ignite the
interest of the young ones in entomology.

Entomology Curriculum at Secondary
Education Level

At the secondary school level, the curricula
of Integrated Science and Agricultural Science
at the Junior Secondary School (JSS) level and
the curricula in Biology and Agricultural
Science at the Senior Secondary School (SSS)
level also afford an opportunity to further
stimulate interest of students in insects. The
Integrated Science curriculum contains topics
such adaptation of mouth parts of insects for
feeding; life cycles and control of human and
animal disease vectors (e. g .. black flies.
mosquitoes. tsetse flies and house flies): and
pest control in garden crops. The Agricultural
Science curriculum at the JSS level includes
pests: classification into main feeding groups:
description. economic importance. and control
of important field and storage pests ofmajor or
selected crops: laboratory practicals on pests
and parasites; career opportunities in
agriculture for post .TSS 3 and SSS 3 leavers:
career opportunities in agro-allied
establishments for JSS 3 and SSS leavers.

The Senior Secondary curriculum in
Biology has ecological principles: insects as
agents of pollination; metamorphosis in
insects: life history of insects. e. g .. cockroach
and honey bee: pests of agricultural
importance: pest types. life cycle. effects and
control: towards better health: control of
vectors and microorganisms of public health
importance: cause and effects of food
shortage- competition. emigration. increase in
mortal ity rate. decline in rate of reproduction.
The Agricultural Science curriculum includes
pests of crops: their prevention and control
measures: practicals on identification of plant
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pests and parasites: practicals on
identification ofanimal pests and parasites.

Entomology Curriculum at Tertiary
Education Level

Tertiary education in this paper is limited to
the university and is discussed under
undergraduate and postgraduate education.
Entomology is taught mainly in the
faculties/Schools/Colleges of Science,
Natural Science, Agriculture or Agricultural
Technology, Veterinary Medicine. and
l Iuman Medicine and in the Departments of
Zoology: Crop Science, Plant Science, Crop
Protection. Crop Protection and
Environmental Biology, Veterinary
Parasitology and Entomology, Medical
Microbiology and Parasitology. and
Epidemiology and Public Health. There are
some Universities in Europe and North
America which have Departments of
Entomology, e. g .. Department of
Entomology and Pathology at Auburn
University. U.S.A .. Department of
Entomological Sciences and Zoology at
University of California. Berkeley. C.S.A ..
and Department of Applied Entomology at
Imperial College. University of London. U.K.
These universities and most land grant
universities in the U.S. offer B. Sc. degree
with Entomology as major or minor area of
specialization.

For undergraduate education. the basic
entry requirements into the
Faculties/Schools/Colleges and the
Departments listed above are similar. namely:
pass at the credit level in Biology. Chemistry,
Mathematics. Physics. and English in the
General Certificate of Education (Ordinary
level) Examination or the Senior Secondary
School Certificate Examination. 110\\ewL
the various degree programmes (Zoology.
Agric u lture , 1-1 urn an. and Veterinary
Medicine) show differences in students'
exposure to theoretical and practical
entomology. A B. Sc. graduate o f
Department ul'7oology is likely to have taken

more courses in Basic Entomology than a B.
Agric. or B. S(·. i. \:,:ric.) graduate of a Faculty
of Agriculture where emphasis is on Applied
Entomology. Similarlv. in a Medical or
Veterinary School. e!1t,lilh1i,lgy is likely to be
taught mainly in the context uf parasitology or
epidemiology. Entornolugv component in the
curricula leading to the award of these degrees
may also vary depending on the part of the
world and seasons in which studies were
carried out. It is desirable. however. that
irrespective of faculty and department an
entomology trainee is enrolled in, basic
introductory courses in entomology including
insect morphology. anatomy. physiology.
taxonomy, and ecology should be offered.

The prerequisite for postgraduate education
in Entomology in most universities is
undergraduate education in the biological
sciences or agricultural sciences with previous
exposure to general entomology. insect
classification, insect anatomy and physiology,
systematic entomology. insect ecology and
applied entomology courses. Courses in
genetics. statistics. inorganic. and organic
chemistry. and physics may also be required.

EXTENSION ENTOMOLOGY IN
THE INTEGRATED PEST
MANAGEMENT ERA

The twentieth century brought many rapid
technological changes to agriculture in many
developed parts of the world: widespread
mechanization, the expanded use of fertilizers,
pesticides. and other chemicals. major
changes in farm management and
organization. the introduction of computers
and the expansion of world markets. Insect
pests were recognized early as major
constraint on food production and Extension
Entomologists have been intimately involved
with technological change by demonstrating
the application or scientific principles to
agriculture and by bridging the gap between
universities-based research and practical
farming applications. .lvpicullv. extension
entomology programmes contain three
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elements: technology or management
schemes. programme delivery methods. and
the various economic. social and political
forces that contribute to reshaping
programme methods and objectives (Allen
and Rajotte. 1990). The last quarter of the
twentieth century saw the introduction of
Extension Integrated Pest Management
(IPM) programmes. The concept of IPM
emphasizes the integration of pest
suppression technologies that include
biological. chemical. legal. and cultural
control tactics and the adoption of such a
complex scheme requires a substantial
educational investment. the bulk of which has
been provided by extension entomologists. In
the U.S.A.. Extension Entomologists worked
primarily within the land-grant university
system.

In Nigeria. the Agricultural Development
Projects (ADPs) are the implementation arms
of the Ministries of Agriculture and Natural
Resources (MANR) of the states. This is
\\ her e the Ext ens ion \V 0 r k e r s
[Administrative staff. Subject Matter
Specialists (SMS) and Field workers and
multipurpose unidentified people] are
domiciled. There are no staff designated as
Extension Entomologists or Integrated Pest
Management Extension Entomologists.
Also. the ratio of SMS to field staff is 10\\ in
Asia. Africa. near East and South American
countries varying from 1:11 to 1:14 compared
with 1:1.5 to 1:1.6 in Europe and North
America (Patel 1985).

EFFECT OF INTERNET ON
TEACHING AND RESEARCH IN

ENTOMOLOGY
The network that became the internet

began in Il)69 as a United States Department
of Defense Project to d e ve l o p a
communication network that would SUl"\I\C a
nuclear attack (Lenger and \Valker. 20(H)).
Initially, four universities "ere connected.
increasing to a dozen or 5\) in 1971. and
subsequently many sites were on line.

Scientists and researchers could transfer files,
hold Oll- line discussions and send e-mail
between universities, companies, and
government agencies. The internet as we now
know it came into being in 1983, when a
universal protocol was adopted and all
research and government networks were
connected (Howe. 1998: Leiner et ClI .• 1998).
A major event in the evolution of the internet
was the birth in 1991 of the World Wide Web
(Web). Other developments have taken place
since then, e. g.. the development of the
Hypertext Markup Language (HTML), which
allowed links embedded within text, enabling
the user to access other text or files. It was not
until 1995 when commercial networks such as
AOL, Prodigy. and Compuserve began
offering online dial up services to the public
that internet's popularity began to accelerate
(Howe . .1998). Today, entomologists are now
using the internet for a number of teaching and
distance education, where the instructor and
student do not regularly meet face to face. On
research, the most profound effects are in the
areas of communication, databases and
literature. Researchers now increasingly
communicate through the web (E-mail and
FTP). internet conferences and meetings are'
now possible.

HO\Y DO \VE REPOSITION INSECT
SCIENCE IN ~IGERIA?

Pre-College and College Education
Research in the U.S. established the fact that

interest in science drops as children progress
through school (Simpson and Oliver, 1985)
and this drop is particularly dramatic during
the middle and high school years (Talton and
Simpson, 1985). A survey of amateur
entomologists found that four out of five
respondents bad become interested in
entomo logy when they were children
(\lmhc\\s. 1(92)~ a similar percentage almost
certainly applies among working scientists.
What this tells LlS is that scientists
(entomologists) should take more pro-active
role in the education process. Many of us in
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our profession treat science (entomology) as
if it were an elite subject for the elite
population (Mallow. 1981). Opportunities
abound for those with vision to reach beyond
the narrow confines of academia and share
entomological knowledge and enthusiasm
with those upon whom our future depends.

Most children are concrete learners who arc
able to think hypothetically only when given
concrete examples. Formal thinking often
does not develop until somewhere between
the age of 14 and adulthood. Thus, scientific
theories and concepts can seem highly
abstract and abstruse for many students, even
in high school and college. It therefore makes
good educational sense that the more hands-
on opportunities and real-life examples one
can provide in the science classroom, the
better. In this, insects are the excellent
examples (Matthews et al., 1997). In
teaching science through insects to children,
teachers need lesson plans and activities, live
specimens/photographs/visual aids which
teach life cycles, interrelationships of living
things, food chains/food web, and organisms
and the environment. The materials may be in
print format. CD-Rom format. Video, DVD,
etc. depending on the resources available to
the teacher. Teachers of entomology should
also be encouraged to venture outside the
classroom, that is, access their environments,
use local and schoolyard surroundings. Such
surroundings provide resources including
insects that can assist the teachers. Teachers
can resuscitate the Young Farmers Clubs or
form Young Entomologists Societies in their
various schools to further stimulate students'
interests in entomology. Such clubs or
societies could in turn organize field trips or
visits to zoos and other interesting places.

The Entomolouical Societv of Niucria~ - ~
(ESN) can directly. or through its branches,
adopt a few schools with a view to improving
the teachinz of entomolouv in them throusrh
the provisi~ ofinstructio~~lmaterials, ins;ct
kits and through organizing insect collection
trips. The insect kit should have in them insect

box, insect net, pinning block. board for
drying insects, hand lens, a pair or forceps.
killing jar bottle containing ethyl acetate,
bottle containing alcohol, insect pins, and
labels. Talks on job opportunities in
entomology can also be arranged. Such
interventions in selected schools by the ESN
will no doubt stimulate the interest of students
in entomology.

University Education
Undergraduate
The time is ripe to carry out a cornprehensi ve

review of the curriculum in the entire higher
education sub-sector to make training more
adaptable to present realities. The inclusion
of a good dose of entrepreneurial education in
the curriculum at the tertiary level needs
urgent attention since it is impossible for all
graduates of higher education to find paid jobs
within the economy. Emphasis therefore
should progressively shift to self employment
and the curricula should be so structured. A
few courses in entrepreneurship in
entomology in areas such as honey
production. mass production of edible insects,
etc. should be introduced in the undergraduate
curriculum. Similarly, the introduction of
Community-Based Experience and Service
(COBES) programme lasting a few weeks in
all degree programmes will enable
undergraduates appreciate the problems in the
rural areas.

Postgraduate
It is perhaps at the postgraduate level that

the curriculum needs to be critically looked at
and repositioned in terms of adequacy,
relevance and delivery. Many of the courses
presently offered at postgraduate level in the
country are similar and do not reflect the
relative strengths, in terms of personnel and
research facilities available, of the institutions
offering them. Also, the postgraduate research
is unnecessarily skewed towards
applied/economic entomology to the
detriment of research in insect morphology,

r.
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taxonomy. sy t em a t ic s , physiology.
behaviour. toxicology. etc. Departments in
uni versifies providing postgraduate training
to students ought to concentrate on their areas
of strength. I will cite only one example to
illustrate this point. The Federal University
of Technology. Akure. at present has at least
three Professors and one (I) Reader with
research interest in Storage Entomology. I
think that research facilities for Storage
Entomology should be concentrated in that
University to train postgraduate students
needed in the country in that field. We can
make similar cases for other research areas in
the other institutions. Unless and until we do
this. we may not be able to conduct high
profile research geared towards solving
national problems as obtains in universities in
Europe and North America where high
quality research facilities abound. High
profile research can also generate public
interest in entomology and thus help in
popularizing insect science. One recent
example of this is the research of Dr. Henry
Fadamiro and his group at the University of
Auburn, U.S.A., on fire ant venom alkaloids
as attractants for decapitating phorid t1ies
(Ehrenberg. 2009a. 2009b).

The import of the foregoing is that
entomology at the postgraduate level in the
country should be repackaged. areas of
strengths in terms of personnel and facilities
for the different research areas identified and
be well funded. Priority attention should be
given to insect taxonomy. physiology.
biochemistry. behaviour and toxicology.

Extension Entomology Education
HItherto, Extension Entomology and

Integrated Pest Management in Extension
have been largely unattended to in the
country. What we have are Extension Agents
with limited knowledge of entomology or
IPM. In order to implement an IPM
programme. there must be a close link
between Research and Extension and unless
there are wcl l-traincd extension staff

committed to the concept oflPM. farmers will
always have problems implementing such
strategies (Okiwelu and Noutcha, 2(08). An
alternative to the Train and Visit (T&V)
approach in Extension Education is the Farmer
Field School (FFS) strategy. FFS is a
participatory training approach that can be
considered both as an extension tool and a form
of adult education with the sole purpose of
making farmers to adopt improved production
and management options. It consists of a group
of fanners (20-30) from the same or nearby
villages who meet regularly under the
guidance of trained facilitator during the
course of a cropping cycle. The FFS strategy
has been employed for rPM in Ghana but it is
yet to take root in Nigeria, probably because of
the cost implication. Whatever the strategy. the
key is that extension entomologists must be
well trained.

Pest Control Practice
At present, the practice of pest control in the

country is open to everybody. including people
with little or no education. It is hardly
surprising therefore that wrong pesticides are
often sold to fanners and fatalities often occur.
This is another area that needs the urgent
attention of the government and ESN. The
government should enact the necessary laws
that will restrict the sale of pesticides to
knowledgeable people. ESN may also
collaborate with other societies connected with
pesticide use with a view to establishing the
Nigerian Institute of Crop Protection or
Nigerian Institute of Entomology and
consequent professionalization of Crop
Protection or Entomology in Nigeria.

Establishment of National Museum of
Natural History

Nigeria is a country with vast natural history
resources and potential for exploitation.
However. a lot of these resources. especially
the native flora and fauna. remain largely
unknown scientifically. Besides. 1110Stof the
type materials of what is known are only
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available for study in the collections of
institutions situated outside the country such
as the British Museum (Natural History) and
some other European museums. An adequate
knowledge of our fauna and flora plus other
natural history objects is vital for any
effective exploitation of these resources. It is
also vital in evolving any national policy on
environmental conservation, as well as
creating scientific awareness among our
youths in particular, and the public at large.
Also, it will provide identification services on
natural history objects for interested parties.
The establishment of a National Museum of
Natural History in Abuja will no doubt
greatly enhance the study of insect science in
the country.

CONCLUDING REMARKS
It is obvious from the foregoing that

reforms are necessary in the education sector
in order to reposition insect science for
sustainable food security and economic
growth in Nigeria. At the Pre-College and
College levels, the reforms have to do more
with curriculum delivery than with adequacy
or relevance of the curriculum. Teachers at
this level need assistance with teaching aids
to make the teaching of entomology more
interesting to children and youths at that
level. At the undergraduate level, the reform
should aim at the introduction of additional
courses e.g., Entrepreneurship in
Entomology. It is at the postgraduate level
that the required reforms cover the adequacy,
relevance and delivery of the curriculum. In
Extension Entomology Education. more
attention ought to be paid to IPM and the
gradual replacement of T&V approach with
the FFS training approach. The practice of
pest control should no longer be left. in the
hands ofilliterates.and the necessary enabling
laws should be enacted by the government
and the National Assembly. Finally, the
establishment of a National Museum of
Natural History in the country as is already
the case in many countries of the developed

world and some African countries such as
South Africa, Kenya and Senegal will be a step
in the right direction. If established in Nigeria.
it will assist in evolving a national policy on
environmental conservation: create scientific
awareness among our youths and provide
identification services on natural history
objects.

Finally. I like to end this address by
expressing my gratitude to the Council of the
Entomological Society of Nigeria for giving
me this opportunity: to Professor Lekan
Ayanwale of Tuskegee University. U.S.A. and
Dr Henry Fadamiro of Auburn University,
U.S.A. for providing me with some materials
used in this presentation: and to Drs. E.E.A.
Oyedunmade and O.S. Balogun of the
Department of Crop Protection, University of
Ilorin, for comments on the draft of this paper.
It is now left for me to thank you. the audience
for your patience.l thank you all.
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