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It has always been my policy to use the
forum of a Presidential Address to think aloud on
the themes of our conferences over the past three
years. I do not intend to depart from that approach
today. Consequently, I have chosen the topic,
INSECTICIDES, ENTOMOLOGY AND
SOCIETY. "Entomology" in this title, refers to the
science of Entomology. In order to avoid being
accused of narrow-mindedness, the word,
pesticide isused regularly in this address, instead of
insecticide. Insecticides are just one of several
pesticides, depending on the group to be
controlled. These pesticides include molluscicides,
rodenticides, avicides, piscides, nematicides,
fungicides, herbicides, etc. Insecticides may be
classified according to structure or mode of action
(physical toxicants, protoplasmic poisons, nerve
poisons, metabolic inhibitors, muscle poisons and
alkylating agents). The chemicals used in control
are the traditional insecticides, insect pheromones,
chemosterilants, microbials, herbicides and
fungicides.

It was about twelve years ago that the
Entomological Society of Nigeria organised a
Symposium, titled, "Insecticide Usage inNigeria ",
at the Ahmadu Bello University, Zaria. The
conference was the first time that pesticide
manufacturers, distributors, research and extension
entomologists were brought together to examine

the problems of pesticide usage in Nigeria. The
Symposium examined marketing, distribution
and use of pesticides in Nigeria. Emphasis was
on the monitoring of the wide-scale use of
pesticides in the country, because of hazards to
human-health and the environment, and the great
proportion of the farming population that is
illiterate. Proceedings of this Symposium are
contained in the Society's Occasional Publication.
No. 17 of 1974, edited by Youdeowei and Fadare.
The contents of this publication include: rational
approach to the use of pesticides, pesticide usage in
the context ofIPM, pesticides producers' role in the
production of environmentally safe pesticides,
pollution and pesticide usage inNigeria, pesticides
and soil animals, and problems arising from the
use of pesticides in cocoa ecosystems. Prior to the
1974 Symposium, some aspects of pesticide
usage, were considered at another Symposium,
titled, "Interdisciplinary approach topest control
in Nigeria", organised by the ESN in 1973 at the
University ofIfe.

It ismy firm belief that our decision to look at
this subject again, at this conference, is very timely.
There are several reasons for this conviction.
Metcalf (1980) has divided the insecticide era into
three phases: Era of Optimism (1946-1962), Era
of Doubt (1962-1976), and Era of Integrated Pest
Management (1976-present). The use of synthetic
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organic pesticides in modern agriculture has
allowed the use of crop varieties that has a higher
yield per hectare and higher susceptibility to
damage caused by arthropods, weeds and plant
diseases. During the era of optimism, the
detrimental aspects of pesticide use were either
ignored or given little attention by many in the
entomological community. However, the
increasing occurrence of insecticide resistance,
pest resurgence and a more general awareness of
environmental problems led to the era of doubt.
The era was characterised by a more sceptical
attitude towards insecticides and their use in agro-
ecosystems. Our 1974 conference was held during
that era. The content ofthat Symposium was an apt
reflection of the mood of the entomological
community during the period. The era of integrated
pest management has brought insecticide use into
a more reasonable perspective, where the
insecticide is one of a variety of possible control
measures and positive and negative aspects of
applying a particular pesticide are considered for
possible side-effects before application. It is
therefore, appropriate that this subject is being
examined again against the background of the'
IPM approach. Secondly, in response to the
Government call for increased food production,
companies and wealthy individuals have moved
or are moving into large-scale farming. I predict
an increase in insecticide usage in the country.
There will be an increasing demand for farm
labour, which may be largely illiterate and some
training may be needed in insecticide application
techniques. In the health arena, the development of
greater individual and community participation in
the control of vectors of human diseases, has been
given an impetus by the development of Primary
Health Care (PHC). Although there are problems
in maintaining even the passive cooperation of
communities and individuals in certain
programmes of disease control, involving for
example, residual insecticide spraying indoors,
community participation will increase the number
of people who are exposed to pesticides.
Consequently, education and safety aspects will
require more attention.

Pesticide manufacturers have an important
role to play on the subject of pesticide safety. It

embraces the period of manufacture to its
ultimate use or disposal- manufacture, packaging
and transport. Have the manufacturers done
enough in this field? I believe that the insecticide
crisis of 1962-1976 caused a significant increase
in the awareness of manufacturers to their
responsibilities. There is a concerted effort towards
the production of narrow-spectrum, non-residual
insecticides of low mammalian toxicity.
However, I am convinced that there is room for
improvement, particularly, in Nigeria. Proper
labelling is essential to the safe use of insecticides
- careful attention should be paid to design,
content and quality of labels. There is need for
absolute minimum information - approved name
and content of active ingredient, proprietary
name, net weight of content, batch or reference
number, date of manufacture, reference to WHO
or FAO specification, toxicity of product,
instructions for safe use and emergency treatment
of poisons. It may be necessary to adopt the 1984
recommendation of the WHO Expert Committee
on Vector Biology and Control, which states that
date of manufacture should be printed in bold
letters, in indelible ink on the top of container as
well as on the side. The Hazard class of the
contents in the WHO Recommended
Classification of Pesticide by Hazard, should also
be indicated. The use of local languages, to be
understood by users and those responsible for
handling and transport is necessary. The use of
graphics may prove useful for illiterate agricultural
and health workers. There are other aspects that
need attention by insecticide manufacturers. The
development and environmentally acceptable
narrow-spectrum pesticides oflow sub-chronic or
acute mammalian toxicity has a special problem
associated with it. The Maximum Tolerance Dose
(MTD) is the highest dose ofthe test agent during
the chronic toxicity study that can be predicted not
to alter the animal's normal longevity from effects
other than carcinogenicity. Owing to the use of
MTD in 2-year chronic toxicity testing, weak
carcinogenicity has less chance of being detected
in a pesticide with high mammalian toxicity than
it has in a pesticide with low mammalian toxicity .:
In addition, at high doses, non-carcinogenic,
histopathological effects are relatively common
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in rats, and the interpretation of these observations
can be subjective. Also, dose-dependent alterations
have been well documented, To stimulate com-
mercial development of pesticides of low
mammalian toxicity, the concept ofMTD should
be re-examined. Perhaps, making the probability
of detecting carcinogenicity the same for
pesticides that are oflow as well as high toxicity
by adjusting the number of test animals used,
within reason, is one solution. Also, rather than
using the MTD, when it is extremely high, a
realistic upper limit based on potential exposure,
where characteristic, symptomatic changes that
are not life-threatening are observable in animals
can be used. Any type of change that would
encourage development of pesticides with lower
mammalian toxicity would be a step in the right
direction.

Is industry still committed to the production
of new insecticide? Hopkins and Thomson
(1983) in their book, "Agricultural Chemical
New Product Development Review", used over
3000 individual sources to compile information
on a variety of potential products undergoing
development throughout the world. The number
of insecticide leads falls between herbicides and
fungicides in quantity. The total number ofleads
is slowing down because of resource allocation to
the defensive rather than the offensive posture on
the part of industry. The authors estimate that
only 60-75% of the total Research and
Development effort at company level is now
spent on new product development, with the
balance spent on defensive research. They noted
that this trend should continue as the whole world
adopts more sophisticated methods of pesticide
hazard assessment. In the insecticide area, the
authors found that leads are in three major
categories - phosphates, carbamates, and
pyrethroids, in that order, Pyrethroids still have a
high corporate priority at many major insecticide
producers. The authors predict that the pyrethroid
market may double or triple over the period,
1983-1990. Since the advent ofthe phosphates in
1942, the World has seen about 2.2
organophosphates annually. They state that this
trend should not slow down soon. There are many
unique phosphates on corporate drawing boards.

They noted new chemistry in the acaricide arena
as well as the biotechnology field. At this time, no
new biological products for crop pest
management appear to have the significance of
Bacillus thuringiensis. The area of fermentation
technology is seen as a potential source for many
future leads (i.e. Merck's avermectin insecticide).
It is therefore obvious that there is an
overwhelming need for a more aggressive policy
by insecticide manufacturers in the development
of new chemistry in insecticides.

Should entomologists be complacent with
the insecticide tests that are currently in use? Have
we fully utilized insecticides in this "Era of
Integrated Pest Management?" As an
entomologist, I must state categorically that we
have made great strides in both areas but there is
still room for advancement. The current
laboratory tests for assessing effects of chemicals
on ecosystems need improvement. Single-
species assays do not provide data on population
interactions and ecosystem processes following
chemical exposure. This is identified as a major
limitation of commonly used bioassays. There is
need for the training of ecotoxicologists to gather
baseline ecological data, as a pre-requisite to
developing ecosystem tests for chemical effects.
"Ecological and pollutant realism" in toxicity
assays is necessary, so that extrapolation to natural
systems is possible. There should be improved
criteria forjudging the suitability oftest systems for
predicting the responses of ecosystems to
pollutants and these include multi-species tests,
laboratory microcosms, field enclosures, etc. The
use of discrete, dependent variable regression
models is well established in insecticide research.
Policy impact in many countries has increased due
to concern over environmental effects of
insecticides. The data to support the minimum
effective dosages and effective dosage ranges are
required before insecticide registration in many
countries. This is predicted on the hypothesis of a
fixed relationship between dose and response for
different populations. Unfortunately, studies have
shown shifting response curves. This is an area for
further research by insect toxicologists. The Joint
Meeting in Pesticide Residues (JMPR) of theWHO
and FAO Expert Panels produced a summary of
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Acceptable Daily Intakes (ADIs). The AD!
concept, based largely on results of experiments
with laboratory animals, using technical or
analytical grade reagents and assuming daily
exposure to a uniform amount over man's entire
lifetime is somewhat unrealistic since no one is
exposed to such chemicals in this way. There is a
growing body of evidence which supports the
significant role of mandatory sources of pesticide
exposure, particularly in home environments. This
is a field that needs input for the development of a
more relevant concept.

As entomologists, there is need to look
outside the discipline for tackling some of our
insecticide problems. An example from the USA
will illustrate this point. The devastating
reductions in certain wildlife populations caused
by pesticide use in the past decades are now well
known. Evaluation of DDT in the late 1940's,
shortly after its introduction, involved the wrong
techniques. Entomologists observed the wrong
animals (small mammals and turtles). Tests were
too short. Little was known about the
accumulation of DDT metabolites in animal
tissues, therefore concentration was on acute
rather than chronic effects. Entomologists were
ill-equipped to assess adequately the hazards of
DDT, before its subsequent large-scale
introduction into the environment. The dangers
ofDDT were discovered not from laboratory or
field entomological studies, but from field
biologists, observing natural populations of
wildlife. Reproductive collapse oflarge birds led
to investigations which finally implicated
chlorinated hydrocarbon pesticides in the thin
eggshell problem. Dieldrin shared DDT's
properties of bioaccumulation and transfer
through food chains-hazards to many wildlife,
but acts through a different mechanism-direct
toxicity to adults and embryos. Endrin, which is
more easily metabolised, is still toxic to wildlife.
Curiously, methoxychlor and kelthane,
chemically related to DDT, were shown in both
laboratory and field experiments to be relatively
safe to wildlife. Many organophosphates and
carbamates were found to be highly toxic to
vertebrates and to result in die-offs in the field.
None was found to have the reproductive hazards

associated with organochlorines. In response to
these hazards, ecotoxicologists are therefore
involved in acute and reproductive tests.

An important second approach is to focus,
not on chemicals but rather on wildlife
populations. Pre-registration testing helps to
ensure that chemicals with unintended con-
sequences do not get on the market. Evaluation of
possible effects on wildlife is even more necessary,
because no testing will ever be able to predict all the
possible consequences of pesticide introduction
into the habitats of wildlife species. The
characteristics of habitats-wildlife species
interactions present almost infinite combinations.
Finally, the chemical and biological mechanisms
by which pesticides affect wildlife are often too
poorly understood for us to design tests that
adequately assess all the possibilities.

There is another area where entomologists
do not seem to have done enough. Considerations
of subtle, non-visual pesticide effects on crop
physiology and yield have generally been ignored
by entomologists responsible for developing
pesticide recommendations. Numerous studies
have documented the ecological implications
associated with pesticide applications to insect pest
populations, These have concentrated on
destruction of natural enemy complexes that can
lead to secondary pest outbreaks, as well as an
increased dependence on insecticide use for
control of pest populations, genetic selection that
leads to resistance, sub-lethal effects on pest
populations that increase their reproductive
capacity or decrease reproduction in predator
populations. These problems have resulted in the
establishment of pesticide use recommendations
based not only on pesticide efficacy against the
pests, but also with regard to natural enemy
conservation.

Despite increased awareness of pesticide
induced problems, some entomologists have
remained generally unaware or have ignored
subtle, non-visual pesticide-induced changes in
plant physiology and concomitant changes in
plant yields. A large number of studies concerned
with visible phyto-toxicity of compounds have
been published, in contrast to very few studies on
the more subtle effects of pesticides on crop
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physiology. Pesticide-induced changes in plant
physiology can be incorporated into the
Economic Threshold Concept of Stem et at
(1959) and Van den Bosch and Star (1962). Many
insecticides, acaricides are general biocides,
depending on concentration. They may be
herbicides at one concentration and insecticides
at a higher concentration. Mode of action of most
insecticides that affect plant physiology was
broadly characterised by Beger as "acting quite
specifically on certain components of the
photosynthetic redox chain". Some of us, whose
field of specialization is insect toxicology, should
be involved in studies such as the determination
of the total daily absorption of insecticides by
workers under specified practical conditions of
work for as many compounds as possible.
Additional epidemiological studies of workers
who have had prolonged, heavy exposure to
insecticides are necessary. Due to the favourable
results already obtained with the microbial B.
thuringiensis H 14 and B. sphaericus, trials with

these biological agents should be expanded. It is
obvious from the foregoing, that although both
manufacturers and entomologists have made
enormous strides in the last four decades, both
groups still have unfinished tasks in the sphere of
Insecticide Usage.

Finally, I wish to end this address with my
vision of the future. Entomology offers some
enormous challenges to biotechnology, which if
met, could dramatically alter agronomic practice.
One of these is the genetic engineering of crop
plants to produce their own insecticides and other
agents that protect crops and enhance yield.
Genetic engineering may confer on plants,
properties, such as resistance to environmental
stress, to pests and to pathogens,

MANKIND IS EAGERLY AWAITING
THlS BREAKTHROUGH, However, in the
meantime, we must learn from the mistakes of
other countries, expand the spheres of our research
activities and review our laws on pesticides.

Thank you for the privilege.
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