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SU1'fMARY

The term "microbial insecticides" is defined here in the broad sense to include
microbial metabolites or entomopoisons produced by micro-organisms. Examples
include Bacillus tliuri ngi ensis delta-endotoxin which is very active against many
lepidopterous and dipterous larvae, beauvericin, a toxic metabolite of the fungus,
Bee uveris bs ssis ne, and other entomopathogens which might not produce any toxic
metabolite at all but arc mass-produced, formulated, and ' applied as conventional
insecticides.

As of now, microbial insecticides are not in operational use in Nigeria. However,
there is a basis for the detection, isolation, and subsequent development of naturally-
occurring entomopathogens. Different commercial products have also been tested if
only on a small scale in the laboratory or field. This paper reviews the beginnings of
insect pathology/microbial control in Nigeria. It also discusses the, advantages,
prospects and problems of microbial insecticides as a component of integrated pest
management in agriculture and public health in this part of the world.

INTRODUCTION

The term "microbial insecticides", simply
put, refers to preparations of microbial
pathogens applied to check the
destructive activities of insect pests. It is
employed within the context of
biological control but distinct from the
use of insect parasites and predators.
The term. is more or less synonymous
with "microbial control", a concept first
enunciated over a century ago largely as
a result of man's study of the maladies
of the silkworm, Bombyx L. (Steinhaus,

1956).
The term "microbial insecticides" is

hereby defined in the broad sense to
include microbial metabolites or
entomopoisons produced by
microorganism. For example, the
bacterium, Bacillus thuringiensi s
Berliner produces the delta-endotoxin
which is pathogenic against several
lepidopterous and diperous larvae and
other insects (Fast, 1981; Krieg and
Langenbruch, 1981; Burges, 1982).
Similarly, the fungus, Ben u ve rie
be ssis ne (Bals.) Vuillemin produces a
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toxic metabolite, beauvericin (Hamill et
sl., 1969; Roberts, 1981). Other
entomopathogens like protozoa, viruses,
rickettsia, and entomophilic nematodes
are also included, These agents might
not produce any toxic metabolite at all
but, with the exception of the rickettsia,
have been mass-produced, formulated
and applied in spray or mix tanks in a
repetitive manner like the conventional
insecticides.

The Entomological Society of
Nigeria was founded in 1965. Although
a span of 22 years represents but a brief
era in the life of a professional society,
a review of the subject of microbial
insecticides at this time alongside other
branches of entomology is considered
appropriate. For one, such reviews could
serve as a kind of periodic stock-taking
and an indicator of the rate as well as
nature of the Society's growth, More
importantly, this review is regarded as a
component of insecticide usage and
hence all update of the society's 1974
symposium on the subject,'Pesticide
U sage in Nigeria", which was published
as Occasional Publication No. 17
(Yo udeowei and F'lrl'lrp. 19751.

STATUS OF MICROBIAL
INSECTICIDES IN NIGERIA

Without mincing wo rds, although field
and laboratory research on microbial
insecticides have generally yielded good
results in Nigeria, microbial insecticides
a rc not in operational use as yet. It must
he stressed. however, that the framework
exists for the development of basic and
applied r e s c a r c h In insect

pathology/microbial control.

At the present time, basic work is
largely at the primary stage, confine1 to
the detection, characterization and
pathogenicity studies within the limits of
available resources. Others, like
description, identification, classification,
etc. have been and are being
accomplished through international
cooperation with experts in diagnostic
centres and laboratories in universities
and research organisations. The
University of Ife's Department of Plant
Science has, since 1977, offered
postgraduate courses in insect pathology
and biological control of insect pests.
The facilities in' the Department and
others on-campus are considered
adequate for basic work or field
research leading to the Master of
Science or Master of Philosophy degrees
in this particular aspect of entomology.
In order to fulfil the requirements for
the Doctor of Philosophy degree,
however, certain sophisticated work may
have to be completed abroad under the
aforementioned cooperation.

Tables 1 and 2 do illustrate the
nationwide effort to date. It will appear
evident from the foregoing that work
done in Nigeria on the subject is still
rudimentary. For one, information on
the basic biology of the insects of
Nigeria is generally lacking. Even more
so is the information on histopathology,
physiopathology, and biochemistry of the
insect diseases. Some entomologists still
appear to exhibit apathy for the field of
biological control in general, a situation
which probably derives from limited
access to information on their oart.
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Table 1. Some experimental trials conducted in Nigeria with commercial formulations
of microbial insecticides.

Product Source Target Insectts) Reference Remarks
Thuricide Marucs Taylor, T.A:.1968a. Good control
(Bacillus testul s lis Geyer J Invertbr. Ps tbo l. on cowpea,
thuringiensis 11:386-389 Vigna
Berliner) unguiculate.
Thuricide Spo dopters Taylor, T.A. 1968b. Good control
(Bacillus exempta Nigerian Ent. of armyworm
t11uri ngi ensi s Mag. 1:60-61. on rice,
Berliner) Oryz« sativa.
Dipel (B.t. Abbott Lepidopterous Taylor, T.A. 1974. Good control
Berliner Strain Labs. larvae J. Econ. Entomol. on okra,
#D-1) 67:690-69l. Abelmoschus

esculentus.
Biotrol XK Nutrillite Lepidopterous Matanmi, B.A. Preliminary

Products, larvae 1977. Univ. of Ife, results on
Inc. Faculty of Agric. cowpea, good.

Research Reports.
Bactospeine Biochem Acraes Matanmi, B.A. Good control
(B.T. Kurstaki Products. epo ni ne, (Submitted) Ins on ewedu.
Strain #HD-1) Sp odo ptere Sci, Appl. Co rc110rus

li tto rs lis. olito rius.
Thuricide Sandoz Helio tbis Lutwama, J.J. Good field

(now a rmigers , Unpublished M.S. control on
Zoecon). Spo dopters Thesis, U. of Ife, tomato,

Iitto ralis. 1985. Lycopersico n
esculentum.

Dipel Abbott Heliotbis Lutwama, J. J. and Good field
Labs. ermigere, Matanmi, B. A. control on

Sp odo tem (Submitted Ins. tomato,
1j tto 1"81is. Sci. App1.) Lyco p ersi co n

escu1entum.
Bactimos (B.t. Biochem Mosquito larvae. Matanmi, B. A. Efficacy good
Kurstaki, Strain Products. (Unpublished data.) in lab.
H-14) bioassays.
Elcar Sandoz Hel io tliis Lutawama, J. J. and Fair bioassay
(Bs culovirus (now :,:1X'IV 1 ge ra . Matanmi, B. A. results.
Iielio thi s) Zoeconi. (Unpublished data.)
Bacillus Anopheles and Obeta, J. A. N. Good results.
sp he eric us Caley spp. 1986. J. Invertebr.
1593 mosquitoes. Pa.thol.48:133-138.
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Table 2. Published records of pathogenic micro-organisms/nematodes isolated from
insects in Nigeria.

Pathogen Type Host Reference Remarks
Bacillus Bacterium Busseole Iusc« Harris, K. M. Isolate later
tburi ngiensis (Fuller) (Stem 1962. Bull. Ent. classified as var.

borer). Res. 53:139-171. Kenyee,
serotype 4a/4c
(Angus 1971).

Bs tko s Fungus Calypterate Matanmi, B. A. Formerly known
epiculs te flies. 1979a. as
(Thaxter) Myco pe ttbo Iogis En tomo ph tho rs
Humber, comb. 69: 157-160. epiculs ts
novo (Thaxter)

Gustafs.
Mermis sp. Nematode Z onoeerus Matanmi, B. A. Obligate
(nematoda vs riegs tus (L.) 1979b. Ife J. parasite.
Mermithidae) (Grasshopper) . Agric. 1:150-161.
Ento mop hege Fungus Z onocerus Matanmi, B. A. Formerly known
grylli (Fres) ve riegs tus (L.) 1980a. Nigerian as
Batko. j. Agrie. Sci. 2: Ento mop litho ra

131-137. grylli Fresenius.

Aspergillus Fungus Zonocerus Matanmi, B. A. Not a desirabl
n« vus Link. ve riegetus (L.) 1980a. Nigerian entomophatho-

J. Agrie. Sci. 2: gen.
131-137.

Bes uveris Fungus Muscoid flies, Matanmi, B. A. Pathogen with
bs kssis na unidentified 1980b. J. W. Afr. extremely wide
(Bals.) Vuill. noctuid larva. Sci. Asso. (In host range

press.) globally.
Bacillus Bacterium Simulium Weiser, J. 1984. Strain 2362,
spbs ericus ds mno sum Zbl. Mikrobiol. incactive against

Theobald (Black 139: 57-60 Simulium but
flies) . very active

against mosquito
larvae

Bacillus Bacterium Weiser, J. and S. Isolated from
thuringiensis Praesertphon. mosquito habitat,

1984. Zbl. 3 different
Mikrobiol. 139: serotypes
49-55 identified.
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RATIONALE, PROBLEMS AND
PROSPECTS FOR MICROBIAL
INSECTICIDE USE IN NIGERIA

Consequent upon the rudimentary stage
of the basic and applied research on
microbial control in Nigeria, it would
appear necessary in a review of this
nature to refer to certain basic concepts
and examples elsewhere. This is because
the major accomplishments thus far have
been effected beyond Nigeria's frontiers
(Table 3).

It is widely believed that the future
of beneficial microorganisms is very
bright but scientists have not as yet
harnessed most' of their capabilities
(Battenfield, 1983). The need exists for
detailed investigations to unravel the
nature of host-pathogen relationships
and stress the ecological aspects. It is
also essential that cross-infectivity
studies be conducted while serious
search for new beneficial micro-
organisms or more virulent/effective,
and efficient strains of known microbial
agents is continued.

The value of continued detection of
naturally-occurring pathogens cannot be
over-stressed as it constitutes an
essential aspect of the development of a
microbial control programme. Where a
pathogen is encountered in a locality,
this demonstrates its existence as part of
the natural flora. It is also indicative of
safety and the possibility of usage of the
agent in an augmentative or inundative
sense. As much as possible, programmes
should employ, if only initially,
entomopathogens that are native to the
locality and have been demonstrated to
be effective. The situation calls for a
strong team approach because different
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skills are required in evolving a
meaningful programme.

It. is often not realised that the
evaluation of the microbial control
potential of a given agent takes such a
long time. This is because such
evaluation requires adequately trained
personnel, suitable equipment and
supplies, ample time for data collection
on field surveys, life cycle studies,
rearing of hosts, pathogenicity studies,
culture techniques, safety studies,
biological assays, field tests and more.

It is considered appropriate, at this
junction, to cite the case of Bacillus
tliuringiensis which was recorded from
diapause larvae of the stem borer,
Busseola fusca (fuller) at Samaru
(Harris, 1962). This isolate has been
categorised under the varietal epithet
"Kenyae", genotype 4a/4c and esterase
type 4k-Kenyae (Angus, 1971). Bacillus
tliuringi ensi s remains the most widely
applied microbial insecticide to date.
Interestingly, Weiser (1984) isolated a
mosquito-virulent strain of Bs cillus
sphe eric us Neide from newly-emerged
adult black flies, Simulium damnosum
from Kaduna River. The isolate, B.
spbeericus 2362, is now regarded, on
the basis of laboratory and field tests, as
one of the more active B. sphe ericus
(Singer 1985:Mulla 1986: Nicolas 1986).
Also, Weiser and Prasertphon (1984)
reported on the isolation, from bottom
soil samples of periodical mosquito-
breeding ponds in Kaduna, five strains
of the Bacillus thuringiensis group.
The isolates were from three different
serotypes H-14. H-5a5c, and H-8a8b.
The significance of these records from
Nigeria is that there is a strong
likelihood that newer or more virulent
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Table 3. Some microbial insecticides that have been in operational use or widely-
tested in different parts of the world. Sources: Burges and Hussey (1971)
Burges (1981) Wilding (1933) and Forest Pest Management Institute
Newsletters of.the Canadian Forestry Service.

A. Bacteria

Bacillus th uri ngie nsi s
Bacillus p opil Iis e
Bacillus sphs eri cus

B. Viruses

Be cul o virus Iiel io thi s NPV
Neo dip ri on sertifer NPV
Lecontvirus (Red-headed pine sawfly NPV).
Dendrolimus sp ec ts bilis CPV (registered in Japan in 1974).

Gypchek (Gypsy moth NPV, almost identical with TM Bio-Control-1
registered in USA in 1976 against Douglas Fir Tussock moth),

C. Fungi

Bes uveris bs ssis ne (also Boverin) ,
Mets rhi zi um s niso pl is e
Hi rsutelle tho mp so nii (Mycare by Abbott)
Verticillium lecs nii (Vertalece Mycotals by Tate and Lyle)

Promising candidates but not yet operational:

Lagenidium giganteum
Culicinomyces species
Ascberso nie s leyro dis
Leptolegnia cbepme ni
No murs es rileyi
Eryni s species.
Coelomomyces species.

D. Nematodes
Ro ms no mermis culicivo rsx ( Reesimermis nielseni)
Neo s plects ne cs rpo cs p ss e (DD-136J.

E. Protozoa
Nosema lo custs e
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isolates of known agents could be
encountered in the event that a well-
planned extensive foray of beneficial
microorganisms is organized.

At this juncture, it is probably
appropriate to ask the question, "Why
would one advocate the judicious use of
microbial insecticides in Nigeria?" The
reasons are not far fetched. The
development, by insect populations, of
resistance to chemical insecticides has
become a common phenomenon since
the early 1950's. Currently, at least 414
species of arthropods (insects and mites)
are affected, and the list continues to
grow. To date, at least 84 species of
mosquitoes in various parts of the world
have developed resistance to one or
more types of insecticides (Georghiou,
1980). Similarly, hundreds of agricultural
pests world-wide have experienced the
same fate. New products are hardly
affordable as the costs of developing
them are rather prohibitive. As a result
of the ever-increasing cost of these
products, poor communities can no
longer afford thern either for use on
relatively low-value crops or against
medically-important arthropods.
Additionally, the widespread concern
about environmental pollution has
brought about tremendous interest in
recent times in the development of
biological control agents including
micro bial insecticides for the
suppression of vector and pestiferous
insects.

What are the desirable attributes of
a microbia! insecticide? These can be
listed as follows after Angus (1965):

1. The prospective pathogen should be
virulent so as to incite disease
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readily among the insect
population.

2. It should be reasonably tolerant-to-
resistant to environmental hazards
like ultraviolet radiation, other
chemicals, adjuvants, desiccation,
etc.

3. It should be quick-acting but
persistent enough (i.e., remain viable
and virulent in the environment of
the host until infection has
occurred).

4. The pathogen must be host-specific
(i.e., active against the target pest
but inactive against the host plant
and other biota like parasites,
predators, pollinators and fish and
wildlife).

5. The pathogen must be readily
culturable in vitro or otherwise lend
itself to mass production at
reasonable cost. It should also be
aesthetically pleasing (i.e., not
offensive to any taste, norm or
value).

Are there any advantages derivable
from the use of microbial insecticides in
Nigeria? Yes.

1. The judicious application of
microbial insecticides is safe to
human and other biota, generally
specific for the target pest, and
expected to be economical in the
long run.

2. It constitutes an essential component
of pest management programmes in
agriculture or public health. More
importantly, microbial insecticides
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could be used either as introductions
in the augmentative, or inundative
sense. The particular technique
adopted would depend on the
preliminary data available and the
circumstances.

3. Microbial insecticides are
compatible with the use of parasites
and predators in insect pest
management, and with small-scale
agriculture.

4. The technique does not have to be
based necessarily on sophisticated
technology. Other conditions being
equal, the beneficial agents c»uld be
mass-produced and applied using
local resources and locally-available
ingredients as substitutes in the
media for their mass production.
Nigeria could borrow a leaf from the
Chinese example which illustrates
effective development of local
industry in microbial control (The
Royal Society, 1978; U .s.D.A.,
1982) .

What are the prerequisites to the
successful use of microbial
insecticides in Nigeria?

1. At least for a start, the agents
selected for large-scale tests must be
the ones that have been isolated
locally. Even then, adequate safety
tests must be conducted to assess
any possible human and ecological
hazards. In this respect, the reports
by Burges et sl, (1982) Harrap
(1982) and Shadduck et s l (1982)
would serve as useful guides.

2. There must be a thorough
understanding of the biology and

ecology of the beneficial micro-
organisms and their interactions with
insect populations.

3. The need exists for the appropriate
training of personnel to effect data
collection and proper field
application. The situation also calls
for a strong interdisciplinary effort,
a strong political support and strong
practical orientation of relevant
departments in the universities and
research institutes towards this
approach.

4. A conscious attempt must be made
to integrate fully and effectively
microbial control with other forms
of pest management nation-wide.
This proposition can only be
accomplished when relevant research
. studies, some of a basic mature but
long duration, have been supported
adequately.

5. To date, our knowledge of the
economics of microbial control is
rather meagre. In order to be able
to determine the cost effectiveness
of this approach, appropriate studies
on the economics of microbial
control must be commissioned. Thus,
we might be in a position to
compare costs with those of other
types of insect control.

What is the likely role of foreign
companies that develop and market
micro bial insecticides?

This is not easy to predict, but the
foreign companies that develop and
market microbial insecticides are not
likely to invest heavily, if anything, on
tfiis in Nigeria until microbial control
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has become operational and the market
is profitable enough to warrant
industrial development. Moreover, the
cost/benefit of using microbial
insecticides at the present time has not
been shown to be competitive with that
of chemicals. Also, the fact that
microbial pathogens are generally host-
specific constitutes an ecological
advantage but a disadvantage to industry
which makes more profit when products
are applied on-a very large scale and on
a variety of crops in different ecological
habitats. The foregoing would tend to
strengthen the case for the development
of local industry in microbial control in
Nigeria after the Chinese example.

At this juncture, it must be stressed
that there are problems that would
normally derive from attempts at local
manufacture of microbial insecticides.
Some of the major ones include:

1. The ability to draw consistent
support for carefully planned and
fundamental investigations meant to
solve basic problems;

2. The training of relevant field
personnel in data gathering and
application technology;

3. Formulation and standardization of
products, packaging and quality
control;

4. Relating this technology to our
farming systems.

What is the outlook for the future?

Again, it would appear difficult to
opine on this. In the author's considered
opinion, however, Nigeria stands to lose
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nothing from a bid to embark on such a
plan. For one, it has been proven in
several parts of the world. Available
records would show that beneficial
micro-organisms abound in Nigeria;
there is a good chance that even newer
agents, or more virulent strains of
earlier isolates, could be detected in the
future. Must we waste any further time
in exploring the possibilities?
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