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The International Journal of Tropical Insect Science

INSTRUCTIONS TO AUTHORS

1. All papers for publication in Insect Science
and Its Application should be submitted
directly to Professor Thomas R. Odhiambo,
Chief Editor, Insect Science and Its Application,
Scientific Editorial Services, P.O. Box 59900,
Nairobi, Kenya. Papers should be mailed in a
strong envelope, preferably linen, as they will
otherwise arrive in a damaged condition.

2. Papers should be in English or French,
and be original contributions in the field of
tropical insect science. Each paper should have
a summary in the form of an Abstract in both
English and French.

3. Submission of a paper implies that it has
not been published previously, that it is not
under consideration for publication elsewhere,
and that if accepted for Insect Science and Its
Application the authors will transfer copyright
to Pergamon Press as is customary. Articles
and illustrations become the property of the
Journal. There is no page charge for papers
accepted for publication.

4. Manuscripts and illustrations must be
submitted in triplicate to ensure -efficient
refereeing, and the author should retain a copy.
In the case of multiple authorships, the authors
should indicate who is to receive correspon-
dence.

5. Manuscripts must be typewritten with
double spacing (including the reference list),
and with wide margins on one side of the paper
only. Authors are requested to keep their com-
munications as concise as possible. Footnotes
should be avoided, and italics should not be
used for emphasis. A running head of not more
than 30 letters should be supplied.

6. The manuscript should contain the follow-
ing features:

Title: This should be followed by the
author’s name and full address.

Abstract: This should be a brief summary of
the contents, and conclusions of the paper, and
should not be longer than 200 words, and may
be divided into numbered sections.

Key Words: A short list of key words should
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be provided for rapid scanning of the contents
of the paper and used for compiling the index.

Introduction: This should contain a brief sur-
vey of the relevant literature and the reasons
for doing the work.

Materials and Methods: Sufficient informa-
tion should be given to permit repetition of the
experimental work. The technical description
of methods should be given only when such
methods are new.

Results: These should be presented concisely.
Only in exceptional cases will it be permissible
to present the same set of results in both a
Table and a Figure. The results section should
not be used for discussion.

Discussion: This should be separate from the
results section and should deal with the signifi-
cance of the results and their relationship to
the object of the work. Comparison with rel-
evant published work should be made and con-
clusions drawn.

Acknowledgements.

References: The Harvard system will be fol-
lowed. References should be detailed in the
following order:

Authors’ names and initials, date of publi-
cation (in brackets), the title of the article, the
name of the journal as abbreviated in the
World List of Scientific Periodicals (4th edition,
1964), the volume, and the first and last pages
of the article, e.g.

DENLINGER D. L. and Ma W. C. (1974) Dy-
namics of the pregnancy cycle in the tsetse

fly Glossina morsitans. J. Insect Physiol. 20,
1015-1026.

For books, the author’s names, date of publi-
cation, title, edition, page reference, publisher’s
name and the place of publication should be
given, e.g.

Le PeLLEY R. H. (1959) Agricultural Insects
of East Africa. 1st edn, East Africa High
Commission, Nairobi.

In the text reference should be given as
OwiLi (1977) or (OwiLy, 1977). When a citation
includes more than two authors, e.g. OWwILI,
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DiaLLo and JonNEs, the paper should be
referred to in the text as OwiLl et al., provided
that this is not ambiguous. If there are only
two authors, they should be referred to as
OwiLt and DiavrLo. If papers by the same
authors in the same year are cited, they should
be distinguished by letters, a, b, ¢, etc.

Reference to papers “in press” must mean
that the article has been accepted for publi-
cation and be cited as follows:

ALl M. (1977) The migratory behaviour of
the cotton seed-bug, Oxycarenus. Insect Sci.
Application (in press).

References to “personal communication” and
unpublished work are permitted in the text
only.

7. Ilustrations. All necessary illustrations
should accompany the manuscript, but shouid
not be inserted in the text. All photographs,
graphs, and diagrams should be numbered
consecutively in arabic numerals in the order
in which they are referred to in the text.

Glossy photographs or positive prints (not
slides or X-ray negatives) should be sent,
unmounted wherever possible, and should be
restricted to the minimum necessary.

Charts, graphs, or diagrams should be drawn
boldly in black ink on good-quality white
paper or card. Lettering to appear on the illus-
tration should be given in full and should be of
sufficient size to withstand considerable reduc-
tion, where necessary. Alternatively, lettering
may be shown on a rough overlay and will be
inserted by the publisher: this is the preferred
practice.

[llustrations should not be larger than
91 x 12in. or they may be damaged in the
post. On the back of each illustration should
be indicated the author’s name, the figure
number (in arabic numerals), and the top of the
illustration, where this is not clear.
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The following symbols should be used on
line drawings as they are readily available to
the printer:

coe+ xIORAAVY

Legends of figures should be typed on a sep-
arate sheet and not on the back of the original,
and should give sufficient data to make the il-
lustration comprehensible without reference to
the text.

Magnification of photographs and illus-
trations should be indicated by an appropriate
scale bar and not in the legend. This practice
obviates the complications which arise through
change of size in reproduction.

8. Tables should be constructed so as to be
intelligible without reference to the text, num-
bered in arabic numerals, and typed on separ-
ate sheets. Every table should be provided with
an explanatory caption and each column
should carry an appropriate heading. Units of
measure should always be indicated clearly. All
tables and figures must be referred to in the
text.

9. Only standard abbreviations should be
used. Where specialized abbreviations are used
the name should be given initially in full with
the abbreviation indicated in brackets.

10. The latin names should be given for all
species used in the investigation, although
taxonomic affiliation and authority should not
be provided in the title.

11. Page proofs will be sent to the author by
the press. They will already have been proof
read by the press for printer’s errors, but it is
the author’s responsibility to ensure that the
proof contains no errors. Corrections to proofs
should be restricted to printer’s errors only.
Other than these, substantial alterations will be
charged to the author.

12. For indications of design of papers, the
author should consult a recent issue of the
Journal.
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PERGAMON JOURNALS FEATURE
THE MOST CURRENT RESEARCH
ON INSECT STUDIES

JOURNAL OF INSECT PHYSIOLOGY

Executive Editors: .

DRL STRONG & DR R de G WEEVERS, University of Bristol

An important medium of communication in the field of insect physiology, this journal publishes
articles on endocrinology, neurophysiology and reproductive physiology.

monthly

Annual subscription(1981) US$325.00
Two-year rate (1981/82) US$617.50

INTERNATIONAL JOURNAL OF INSECT
MORPHOLOGY & EMBRYOLOGY

Editor-in-Chief:

PROF. A G GUPTA, Rutgers University, New Brunswick, New Jersey

All aspects of the gross morphology, paleomorphology, macro- and microanatomy and
ultrastructure of insects (and related arthropods) are covered in this journal.

bi-monthly

Annual subscription(1981) US$125.00
Two-year rate (1981/82) ‘ US$237.50

INSECT BIOCHEMISTRY

Executive Editors:

R G BRIDGES & DR P D EVANS, University of Cambridge

Insect Biochemistry presents original contributions in the field of insect biochemistry
including papers on neurochemistry, hormone and pheromone biochemistry, histochemistry,
development and tissue culture of insect systems.

bi-monthly

Annual subscription (1981) US$190.00
Two-year rate (1981/82) US$361.00

Pergamon’s NEWEST Insect Journal . . .
INSECT SCIENCE AND ITS APPLICATION

The International Journal of Tropical Insect Science Sponsored by the
International Centre of Insect Physiology and Ecology (ICIPE) and the
African Association of Insect Scientists (AAIS)

Editor-in-Chief:
PROF. THOMAS R ODHIAMBO, CIPE, Nairobi

This multidisciplinary journal, covers all aspects of scientific research focusing on tropical insects
(and related arthropods) and the application of new discoveries to such diverse fields as pest and
vector management.

quarterly

Annual subscription(1981) USS$ 65.00
Two-year rate (1981/82) US$123.50

L98

Journals are also available in microform. Sample copies are available upon request.
Prices subject to change without notice. Prices include postage and insurance.
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TJounnal of Inaect

Executive Editors
L Strong and R de G Weevers, Department of
Zoology, The University, Bristol BS8 1UG, UK

The Journal of Insect Physiology serves as a
focus for research on all aspects of insect
physiology and includes papers on the neuro-
physiology, endocrinology, behaviour, bio-
chemistry, and fundamental morphology of
insects, together with reports on similar topics
in other groups of terrestrial arthropods.
Anatomical papers and reports on new tech-
niques and methods are also published where
they contribute to the solution of physiological
problems.

Contents of a Recent lssue

J K Koeppe and S E Wellman: Ovarian matur-
ation in Leucophaea maderae: juvenile
hormone regulation of thymidine uptake into
follicle cell DNA.

J K Koeppe, K Hobson and S E Wellman:
Juvenile hormone regulation of structural
changes and DNA synthesis in the follicular
epithelium of Leucophaea maderae.

E B Jang and R E Tullis: Hydromineral regula-
tion in the saline water corixid Trichocorixa
reticulata(Hemiptera: Corixidae).

R Beach: Physiological changes governing the
onset of sexual receptivity in male mosquitoes.
D Yamamoto and H Washio: L-glutamate as an
excitatory transmitter at the neuromuscular
junction of a beetle larva.

M L. May et al: Flight peformance of the moth,
Manduca sexta, at variable gravity.

@) PERGAMON PRESS
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R L Dean et al: Haemolymph ecdysteroid
levels and cellular events in the intermoult/
moult sequence of Calpodes ethlius.

T Dalton and D M Windmill: Fluid secretion by
isolated Malpighian tubules of the housefly
Musca domestica.

Subscription Information
Published monthly

Annual subscription (1981) US$325.00 £147.72

Two-year rate (1981/82) US8617.50 £280.68

FREE SPECIMEN COPY AVAILABLE ON
REQUEST

Prices include postage and insurance,

Prices are subject to change without notice.

Sterling prices are applicable to customers in
the UK and Eire.

Headington Hill Hall, Oxford OX3 OBW, England
Fairview Park, Eimsford, New York 10523, USA
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Insect Bioche

!
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Executive Editors

R G BRIDGES and P D EVANS
Agricultural Research Council, Unit of Invertebrate
Chemistry and Physiology, Department of Zoology,
Downing Street, Cambridge CB2 3EJ, UK

INSECT BIOCHEMISTRY publishes original
contributions in the field of insect biochemistry including
papers on the neurochemistry, hormone and pheromone
biochemistry, histochemistry, development and tissue
culture of insect systems.

Papers on the biochemistry of other groups of arthropods
are also published if of general interest, while papers
describing new techniques and methods may be accepted
if they contribute to the solution of biochemical problems.

CONTENTS OF A RECENT ISSUE

R J Weaver et al, S Tojo, MNagata and M Kobayashi,

The influence of incubation conditions on the Storage proteins in the silkworm, Bombyx mori.

rates of juvenile hormone biosynthesis by E Weeda, C AD de Kort and

corpora allata isolated from adult females of A M Th Beenakkers,

the beetle Tenebrio molitor. Oxidation of proline and pyruvate by flight

C Detwiler and R J Macintyre, muscle mitochondria of the Colorado beetle,

A subcellular localization of the gene product of Leptinotarsa decemlineata Say

the DNase-1 locus in Drosophila melanogaster. G J Blomquist, A J Chu and S Remaley,

T W Jordan, C K Chang and J N Smith, Biosynthesis of wax in the honeybee,

Factors affecting the metabolism, distribution Apis mellifera L.

and excretion of aromatic acids in Periplaneta M Krzyzanowska and W Niemierko,

americana and Acanthoxyla intermedia. Purines and uric acid riboside in the ligated

D C McCaleb, G Reddy and A K Kumaran, larvae of Galleria mellonella L.

Some properties of the haemolymph juvenile M A Kapin and S Ahmad,

hormone esterases in Galleria mellonella larvae Esterases in larval tissues of gypsy moth,

and Tenebrio molitor pupae. Lymantria dispar L. : optimum assay conditions,

S J Kramer, E C Mundall and J H Law, quantification and characterization.

Purification and properties of manducin,

an amino acid storage protein of the haemo- “Advertisers: equipment manufacturers are

lymph of larval and pupal Manduca sexta. invited to feature their products in this
journal. For details contact the Advertising

Manager.”

Subscription Information
Published bi-monthly

Annual subscription (1981) U$$190.00 £ 86.36
Two-year rate (1981/82) US$361.00 £164.09

FREE SPECIMEN COPY AVAILABLE ON REQUEST
Prices are subject to change without notice. Sterling prices apply to customers in the UK and Eire
Prices include postage and insurance.
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International Journal of

INSECT
MORPHOLOGY
& EMBRYOLOGY

Editor-in-Chief: Professor A P Gupta, Department of Entomology and Economic Zoology,
Rutgers University, New Brunswick, New Jersey 08903, USA

Aims and Scope

The journal publishes original contributions on all aspects of the gross morphology, paleo-
morphology, macro- and microanatomy and ultrastructures of insects, and similar studies of other
related arthropods, which have direct bearing on our understanding of insect morphology.

In addition to descriptive embryologic and post-embryologic papers, the Journal will accept
reviews developing new concepts, hypotheses and theories, and a limited number of notes and
book reviews. Papers in German and French will be published on a restrictive basis.

A Selection of Recent Papers

External morphology of some eqggs of stored- Ultrastructure comparée des glandes
product moths (Lepidoptera: pyralidae, exocrines abdominales des blattaria
gelechiidae, tineidae), R T Arbogast, G L (Dictyoptera), R Brossut et L Sreng

LeCato 2nd R Van Byrd The differentiation of pseudonurse cells in

Ultrastructure of the filter chambei complex the ovaries of fs231 females of Drosophila

in the alimentary canal of Eurymela melanogaster Meigen (Diptera:drosophilidae),
distincta signoret (Homoptera, eurymelidae), C K Dabbs and R C King

K L Lindsay and A T Marshall Scientific Note

Integumental ultrastructure of the desert Ultrastructure of setae in the spermathecal
millipede, Orthoporus ornatus (Girard) gland of Plodia interpunctella (H{ibner)
(Diplopoda: spirostreptidae}, L J Walker (Lepidoptera: Pyralidae), P T M Lum and
and C S Crawford R T Arbogast

An Invitation to Contribute

The Editor will be pleased to receive contributions from authors for editorial consideration and
rapid publication. Further details of Manuscript Requirements may be obtained from Professor
Gupta.

Subscription Information

Published bi-monthly

Annual subscription (1981) US$125.00 £ 56.81
Two-year rate {1981/82) US$237.50 £107.95

FREE SPECIMEN COPY AVAILABLE ON REQUEST. Prices include postage and insurance.
Prices are subject to change without notice. Sterling prices apply to customers in the UK and
Eire.
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Textbooks on Invertebrates

APHIDS

WOODLICE

Roger Blackman

Independent Opinions
. ..acomprehensive, highly readable and extremely
well illustrated account of aphids.””

... an excellent introduction to a fascinating group
of insects.””
Nature

**... by far the best general introductory account of
the group yet produced.”
Entomologist’s Monthly Magazine

This book provides an easily readable illustrated
account of the biology and taxonomy of the
aphids. ldeas for small investigative experi-
ments, with details of result analysis, are given
which should be particularly useful for under-
graduates and sixth-formers considering
research projects.

Contents: The Aphid life form. The Aphid life-
cycle. Morphs and morph-determination.
Genetics and early development. Behaviour.
Feeding and nutrition. Natural enemies. Aphids
and ants. Aphid populations. Aphids in Britain.
Techniques of study. Investigations. Biblio-
graphy. Glossary. General Index. Index to
Aphid genera and species.

176pp
008 025943 X Flexicover

Summer 1981
US$12.00 £4.90

DROSOPHILA

Bryan Shorrocks

The flies of the genus Drosophila are extremely
useful in studies aimed at understanding the
problems of inheritance and genetics. This
book provides a comprehensive knowledge of
fruit fly biology and culturing techniques
which is essential for successful experi-
mentation.

Contents: General biology. Laboratory ecology.
Field ecology. Genetics. Chromosomes.
Behaviour. Identification techniques of study.
Investigations. Appendix. Mutants of
Drosophila melanogaster. Bibliography. index.

144pp September 1980
0 08 025941 3 Hardcover US$12.00 £4.90

@ Pergamon Press
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Stephen Sutton

This book provides extensive information on
all aspects of life relating to woodlice, one of
the few groups of land-living Crustaceans.
Practical ideas of study techniques are sup-
ported by suggestions for further investi-
gation — many of which are accompanied
by detailed instructions.

Contents: Body structure. Physiology.
Behaviour. Genetics. Food, predators and
parasites. Population ecology. Distribution
and habitat ranges. ldentification of British
woodlice. Techniques of study. Investigations.
Appendix. Bibliography. Index.

144pp
0 08 025942 1 Hardcover

September 1980
US$12.00 £4.90

Textbook Inspection Copy Service for Teachers
and Lecturers

If any of these textbooks are particularly
relevant to your area of interest as a teacher
and you wish to recommend them for course
adoption, please do not hesitate to request
an inspection copy by contacting the
appropriate Pergamon office. This service
offers an educators discount of 10% on the
published price, 60 days in which to examine
the book and make your recommendation
and a free copy if the recommendation results
in a sale of 12 or more copies.

Prices are subject to change without notice.
Sterling prices are applicable to UK and Eire
customers

Headington Hill Hall, Oxford OX3 OBW, England
Fairview Park, Elmsford, New York 10523, USA
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Insect Science and its Application

The International Journal of Tropical Insect Science

Aims and Scope

Insect Science and its Application deals comprehensively with all aspects of scientific research
targeted on tropical insects (and related arthropods), and the application of new discoveries to
such diverse fields as pest and vector management and the use of insects for human welfare.

A distinctive feature of the journal is its multi- and interdisciplinary nature, which transcends
the traditional boundaries of entomology.

Its second feature is its concentration on the recording and reviewing of the progress of insect
science in the tropical and sub-tropical regions of the world. Thus, without excluding any area of
the wide field encompassed by insect science, the journal will accept manuscripts in environmen-
tal physiology, the regulation of development and reproduction, population modelling, chemical
ecology, natural products chemistry, plant resistance, host/insect relations, behaviour of tropical
pest species, epidemiology of tropical diseases, vector biology, pest and vector management
research, entomo-meteorology, insects in relation to farming systems, forest entomology, insect
pathology, social insects and arthropods, and the uses of insects. It is the intention of the Editors
to have manuscripts published rapidly, consistent with the needs of quality control.

In addition to articles of original research, the journal also publishes book reviews, announce-
ments-and reports of meetings and mini-reviews. Each regular issue of the journal contains a
short review article on a critical or rapidly developing area of tropical insect science; normally
the Editors will have invited an author to contribute such a mini-review.

Information for Contributors

1. All papers for publication in Insect Science and its Application should be submitted directly to the Editor-in-
Chief, Professor Thomas R. Odhiambg, Scientific Editorial Services, P.O. Box 59900, Nairobi, Kenya.
Papers should be mailed in a strong, preferably linen, envelope, as they may otherwise arrive in a damaged
condition.

2. Papers should be in English or French and be original contributions in the field of tropical insect science.
Each paper should have a summary in the form of an abstract in both English and French.

3. Submission of a paper implies that it has not been published previously, that it is not under consideration
for publication elsewhere, and that if accepted for Insect Science and its Application the authors will transfer
copyright to Pergamon Press as is customary. Articles and illustrations become the property of the Journal.
There is no page charge for papers accepted for publication.

4. Manuscripts and illustrations must be submitted in triplicate to ensure efficient refereeing, and the authors
should retain a copy. In the case of multiple authorship the authors should indicate who is to receive
correspondence.

5. Manuscripts must be typewritten with double spacing (including the reference list), and with wide margins
on one side of the paper only. Authors are requested to keep their communications as concise as possible.
Footnotes should be avoided, and italics should not be used for emphasis. A running head of not more than
30 letters should be supplied.

6. Twenty-five free reprints will be supplied to the first named author of each paper published in the Journal.
Detailed Instructions to Authors for the preparation of manuscripts are available from the Editor-in-Chief
or the Publishing Office.
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Insect Science
and its Application

The International Journal of Tropical Insect Science

VOLUME 1 NUMBER 2

E. A. HEINRICHS and P. K. PATHAK
M. RaMsamy
I. E. NwaNA

S. KHASIMUDDIN

B. M. OKOT-KOTBER

J. L. OLAIFA and A. E. AKINGBOHUNGBE
M. F. B. CHAUDHURY, T. S. DHADIALLA
and R. W. KUNYIHA

R. K. SamN1

M. NyYINDO, M. CHIMTAWI and J. OwoR

J. vaN ETTEN
E. D. Kokwaro and T. R. ODHIAMBO
S. M. WALADDE, E. D. KOKwARO and
M. CHIMTAWI

M. L. A. Owaca

M. J. MUTINGA
M. J. MUTINGA and J. M. NGOKAk

1981
CONTENTS

123 Resistance to the rice gall midge, Orseolia oryzae in rice

133 Development of a sampling plan for estimating the absolute
population of Stomoxys nigra Macquart (Diptera, Muscidae) in
Mauritius

139 The spatial distribution of the cocoa shield bug, Bathycoelia tha-
lassina (H.-S.), and its implications for the control of the pest

143 Behavioural ecology of the African armyworm, Spodoptera
exempta (Walker): Observations on population processes during a
high-density outbreak

147 Polymorphism and the development of the first progeny in inci-
pient colonies of Macrotermes michaelseni (Isoptera, Macrotermi-
tinae)

151  Studies on the life history and life stages of the black cowpea
moth, Cydia ptychora .

161  Evidence of neuroendocrine relationships between mating and
ovulation in the tsetse fly, Glossina morsitans morsitans

167 The pattern of sound production by the tsetse fly, Glossina
morsitans morsitans Westwood, 1850 (Diptera, Glossinidae}

171 Trypanosoma brucei: Evidence suggesting existence of sexual
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