INTRASPECIFIC VARIATION IN
ALLOZYME FREQUENCIES IN THE
COWPEA SEED BEETLE,
CALLOSOBRUCHUS MACULATUS (F.)
(COLEOPTERA: BRUCHIDA E )

A Thesis 4
Presented to the Faculty of Science, '
Ain Shams University '

For the Award of the Degree of
Doctor of Philosophy (Entomology)

By

RAGAA KOTB ABDEL—-GABER

B.Sc., and M.Sc.
Assistant Lecturer -1\

x\32’

Department of Entomology
Faculty of Science
Ain Shams University
Cairo, Egypt

1992

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Thesis Examination Committee

Name Title Sighature

L R e O I I 2 T O T ot

Supervisors:
PROF. DR. HASHIM ALI ABDEL RAHMAN JA tr f T
Department of Entomology, Faculty of Science,

Ain Shams University

PROF. DR. AKILA MOHAMMAD EL-sHAFEr Pkl LU B\WVL
Department of Entomology, Faculty of Science,

Ain Shams University

DR. PETER FRANCIS CREDLAND - /Ya- A .
Senior Lecturer, Department of Biology,
Royal Holloway and Bedford New College,

London University

Central Library - Ain Shams University



Bate and Place of Birth

BIOGRAPHY

Date of Graduation : June 1979

Degrees Awarded

Occupation

1979, Faculty of Science,
Ain Shams University
M.Sc., Degree {Entomology)
1986, Faculty of Science,
Ain Shams University
Assistant Lecturer,
Entomology Department,
Faculty of 8cience,

Ain Shams University

Date of Registration for

the Ph.D,

Degree : 14 December,

Central Library - Ain Shams University

27 February 1955, E1 Menia

B.Sc., (Entomology -~ Chemistry)



DEDICATED WITH LOVE

TO MY FATHER AND MY MOTHER

Central Library - Ain Shams University



ACKNOWL EDGEMENTS

The author wishes to express her gratitude to Professor
Dr. Hashim A. Abdel Rahman, Department of Entomolcgy, Faculty
of Science, Ain Shams University, for his guidance, kind

encouragement and reading and correcting the manuscript.

My deepest thanks are due to Professor Dr. Akila M. E]
Shafei, Department of Entomology, Faculty of Science, Ain
Shams University, for continuous encouragement, valuable

advice and reading the manuscript.

The author is also indebted with sincerest gratitude and
appreciation to Dr. Peter F. Credland, Department of Biology,
Royal Holloway and Bedford New College, University of London,
for his direct supervision, kind encouragement, valuable
advice, provision of different laboratory facilities, help

preparing and reading the manuscript.

The author wishes to express her appreciation to all
peoplie at the Biology Department, Royal Holloway and Bedford
New College, University of London, and in particular to Zig
Podhorodecki, for his great assistance in taking, develcping

and printing the photographs.

Central Library - Ain Shams University



Thanks are due to the staff members and colleagues,
Department of Entomoleogy, Ain Shams University for their kind

cooperation.

Finally, my deepest thanks are due to the Egyptian
Government for financial support; and to all staff members at
the Egyptian Education Bureau in tonden for their kindness and
hogpitality during the period of my study in the United

Kingdom.

Central Library - Ain Shams University



LIST OF ABBREVIATIONS USED IN THE PRESENT INVESTIGATION

ADK = adenylate kinase

ADP = adenosine diphosphate

AMP = adenosine monophosphate

ATP = adenosine triphosphate

CA = cellulose acetate

CTH = constant temperature and humidity

DNA = deoxyribose nucleic acid

EDTA = ethylendiamine tetracetic acid

G-6-PDH = gluccse 6-phosphate dehydrogenase

h = hour

Hcl = hydrochloric acid

IITA = International Institute for Tropical Agriculture
IDH = isocitrate dehydrogenase

MgC1, = maghesium chloride

MDH = malate dehydrogenase

ME = malic enzyme

M = mole

MTT = methyl thiazolyl blue

NAD = nicotinamide adenine dinucleotide

NADP = nicotinamide adenine dinucleotide phosphate
NaoH = sodium hydroxide

PGM = phosphoglucomutase

PMS = phenazine methosulphate

R.H. = relative humidity

TDRI = Tropical Development and Research Institute
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I. INTRODUCTION

The cowpea weevil, or the cowpea seed beetle as 1t 1is

more accurately referred to, Callosobruchus maculatus (F.}, is

the principal post harvest pest of cowpea seeds. It occurs
wherever the crop is grown; and freauently infests up to 100%
of the stored seeds within 3 to 5 months under ordinary

storage conditions (Singh, 1980).

Adults of C. maculatus are known to occur in two forms:
active and normal (Caswell, 1960). The two forms differ not
only in their morphological characters, which are used to
identify them, but also in their physiolegical characters and
behaviour as well (Taylor and Agbaje, 1974). Caswell {(1960)
suggested a genetic factor to produce the active form, because
laboratory populations gradually lose the ability to produce

active beetles even when crowded.

The term biotype is defined by Diehl and Bush {(1984) as
a temporary and provisional designation for cases where
biological differences have been observed between organisms,
but where the genetic basis and evolutionary status of the
differences have yet to be ascertained.

It may also represent evolutionary transient 1in the

process of speciation; and develop through natural selection
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