MOREHOIOGY AND BIOIOGY AND SUSCEPTIBILITY
OF THE BED BUG SIMEX LETULARIUS L.

TOx TN ECTTOED g

A thesis

Submitted in partial fulfilment of the requirements fo
award of the degree of Master of Science

By
WAFAA A. M. RADWAN (B.Sc.)

Demonstrator of Entomology 3 3 /7’ O

Department of Entomology
Faculty of Science

Ain-Shams University

1969

Central Library - Ain Shams University



ACKNOWLEDGEMENTS

The author wishes to express her gratitude to
Dr. A.A., Soliman, head of the Entomology Department
and Vice-Dean, and to Dr., A.A. Guneidy of the
Entomology Department, Faculty of Science, Ain.Shars
University, for suggesting the problem, supervising
tne work, and for their continuous guidance throughout

the period of trnis study, as well as for reading and

correcting the wmanuscript.

"hanks are also due to Dr. J.R, Busvine, London
Sceheol of Hygilene and Tropical Medicine, for providing
her with a susceptible strain of the bed bug Clmex

lectularius.

author's gratitude shouid also be expressed %o
Lr. Wi, Hosny of the Entomology Department, Faculty
of Azriculture, Ain~-Shams University for revising the

statistical analysis of the experimental data.

The autwor i1s also indebted with thanks to the rest
of the stalf members of the Entomology Department,
Faculty of Science of the Ain-Shams University for

their valuable help throughout the period of this study.

Central Library - Ain Shams University



:

Central Library - Ain Shams University



Courses studied by the candidate in partial
fulfilment of the requirements for the
il.Sc. degree during the period of

1657 - 1939

Language (Germany - M.5C. course)

Examination passed on: June, 1538

Entomology courses

1- History of Entomclogy
2- Medical Entomology

Examination passed on: January, 1629

Statistics course

- Biclogical statistics

Examination passed on: January, 153¢

Supervisors
Lr,. L.he Soliman

Dr. A.bk. Guneidy

Prof, A,A4, Soliman
Head of Department

Central Library - Ain Shams University



CONTENT®D

TUTRODUCTION AND AT OF THE FRESENT STUDY weavsvsves

rdentification and Systematic Position cevsneases
satural Enemies and Medical Importance .....ee-.e

I ITERATURE REVIEW

On the Biology of the Insect .oaevnverecranansene
On toe Sensitivity of the Bed Bug to Insecticides

GATFRIATS AND METHODS

On the Biology
1- Origin of strains experinented with .......
2— Rearing of strains in the laboratory e.....
3~ Technigue used for dissection s.eveirivaeans
4— General experimental ftechnioue civeosevonns

5— The effect of resistance to insecticlides on
the FecuUnGity secevsonrecsvoscasconcnsenss .

On the Sensitivity to Inscctbicides
1- Testing techniQue «ieeecscacronncnsnononoes

2~ A genetic test of Dieldrin-resistance in a
Fi61d SErain eeveceesronscessonaranss s ‘e

%~ The effects of sublethal exposure to
insecticides on egg production of Cimex
1eCTULALIUS saserccasanssossnssssaasnosaccs

PRESENT OBSERVALICNS, EXPERIVENTS AND INVESTIGATICHS

On the Biology of the Different Developmental
Stages

Central Library - Ain Shams University

Page

]

A

11

25



J-

(i1)

The adult stage 3

Hobhits of The adult ... e st e ‘e
Bex ratio and sexual maturity oceceeaoceens
Eating @

- Parthenogenetic reproduction ..escoeees
Longevity of the 2dult e evcne o aren e
Oviposition ¢

- Iffect of temperaturs on the duration of
the preoviposition period ..eaeeaanieneen

- @ffect of R.H., on the duration of the pre-
oviposition PEPIod cavs e area et

Fecundity

- Tffcct of repeated copnlation on fecundity
OF TemaleD sc.csoesssensesscvasasesressess

- Hffect of delayed fertilization on
Fooundity e ceeesraas s rneeon et

— Number of females impregnated by one miale.
~ The effective length of 1imited copulation

- Iffect of starvation of males on the
Fertility of females .o.ovseenersrroarenrt

- Tffect of feeding on fecundity of females.

— Affect of resistance to insecticlides on
o Ta b r AP

Ci. The egsg svage

Tncubation period 3
- Effect of temperature on incubation period

- Effect of R.H. on incubation pewiod.......

Central Library - Ain Shams University

N
A%

\J3
N

(4]
D

~J
fd

w
=\

n



i
2
%y
4

;

1T, The nymphal stage @
1— Duration of the aymphal instars :

- Effect of temp. & R.H. on bthe duration
of the nymphal Instars ....eecc-eevecss 9l

2w Longevity of starved nymphs under diffoeor-
ent relative humidities ...c.evoew-ceerss 97

On the sensitivity to insecticides :

1~ Sensitivity of a field resistant strain,
in comparison with 1sboratory susceptible
strain to different insecticide groups... 99

2- A genetic test of Dieldrin-resistance in
a Tield sbtrain of CimexX Jectulariug. ... 308

%~ The effects of sublethal exposure o
ingecticides on e&g nroduction of Cimex
lectularius R LI 116

HTaCIS3T08 OF RESULTS AND CONCLUSIONS . v... b a s 128
SUREIARY R I 57
TITORATURT CITHED s vovemsonrmocrr theesscaceensensn 147

ARALTO SUITAARY,

Central Library - Ain Shams University



IFT*TRODUCTIO

————— - -

=

Several species of bed bugs feced exclusively on
vlood. They are adapbed for living parasitically in humen
nouses in different parts of the world, fecding on man.
Despite of considerable amount of cxperimental work, the
bed bug was not proven to be a repular discase carrier.
Objectlion o this bug 1s partly on eccount of the un~
pleasant irritetion and - corsequent loss of sleep - 1%

causes to humans by its bibes.

The bed bug probcbly originated as 2 parasite 1in
a semi - Sropical region, possibly in the 1iddle Last.
e more norbherly counbries of curope were not invaded
until comparvatively recently (Germany iy the 1igh contur,
Swsland in the 154L century, Sweden as labe as early 19th

T ey Fa
GSITULY ) e

On the other hand, the liediterrancar region was
v fested in earlier times. Thus,this insect has attracted
s atbernbion of several entomologists all over the world,
o find a suitable method for its cowntrol. Unfortunately
arter a short time resistance to used insecticides appearcd

i- fhe bed bug Cimex lechularius.
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5 study ol both wlwe bilology @nd the genetics of
o otsooe e 1m thio dnseoy WD sought ag a help wo Lacili-—
wobe its control. This wos bhus planned for the present

IO 1,')_ R

Ai of the rroseny StuAY

i- To study the biological activities ol the insect for
Jetermination of the different fzctors affecting
foprtilization, fecundity, and duration of the 1life

syclsc of the bed g

. Detection of the insecticide susceptibilivy - level
ip & ficld pesistant strain in comparison with &

laboratory susceptitlc strain of the bed bug.

Seternination 0L the method or inherltance of

Gieldrin -~ resigsbart gene in the field.

e o study the cffect of sublethal doses of organic

svscobicides on egg productlon.

The oresent stuey s~ o frial to reveal somu OF
o unknc.en aspects concerning “his medical inscct hoplny

ot dits successful contbrol.
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Cimex lectularius is a member of the family

Cimicidac, Scries Cymnoccrata, Suborder Heteroptera,

Jrier Hemipterda.

Synonymy of this bed bug specics is as follows @

Cimex lecotularius Merett, (1667)

Cimex lectularius Linné , (1758)

Acanthia lectularia Fabr.,(1794)

Cimox lecbulariug Doane, (1910)

5, Olinocoris leghularius Cast et Chalmers (1913)

>

Formily Cimicidae inmcludes the bed bug, gwalloy
hugs, and the poullbry buss. Members of this Tamily axre

characterized Dy @

i- ¢ very short, broad head broadly attached to the
nrothorasl.
o= oval body .
%~ well developed compound ¢yus
4= obgerce of ocelli.
S Pour-segnented gongpicuous antennae .,
- o Shree-seomenbed proboseis laying 1n & groove

rancath the head and thorax.
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7— . very short had - like homielytra

—  +the bodies flat enabling the bugs to escape into
+the nparrow crevices.

C.. o nasty pungent odour ig attached to the group as
= whole with few exceptiouns.

10 hey

W
o

sre night-prowling and blood sucking ir habit,
sore feeding on birds and bats, and others on human

My oy
holings.

i~ peculiar to these buge ic the organ of Ribaga located
iv the fourth and f£ifth abdominal seznent S. The
presence or absence of this orgen and its particular
location when present providce o charzcter useful Ip

lentification of spocles.

The bed bugs belong to the genus Clmex and the

two coumorn well known specles arce Uimex lectularius

(Licnacus), the ordinaxy or temperate region bed bug
whiah ia almost cosmopolitan,end C. nemivptorus (Fabricius),

ine tropical bed bug (also known as the Indian bed buy
SinyX bouctd Joyerx), which abourds in Southern Asia end
“an iv Africa.  These two species will not inberbreed ard

neo ne wmeadily ddstinguicshed on morphological grounds.
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Timex hemioterus may be distinguished from (.

Toetularius by the fact that the pronotum iacks the

wipe=like expansions so prominent in the lattor, never—
i less, they arce cobviously closely related and are voery

sinilar in their bionomics.

The main difference is blologicel, of temperaturc?s

bolow 30°C C. lectularius can breed more proliflcally tharn

C. hemipterus while bebwecen 30°C, and 35°C there is no

ference, Above 35°C, C. hemipterus may be slightly

wore efficicub.

wcmipterus is resbricted to the tropical ports

3

e

o L world, but Cimew lectularius which origimated in &
worn bemperate part of the old world, has sprcad to
leooiitice all over the temperate and Tropical regions.

ic o nyposirs to be & more efficlent inseet and nay “isplace

lunipberus in hot countriecs (Mellanky, 1935).

Y — i

el

Irn addition to the two species of Cimex whic
woularl,s feed on man, obher related bugs such as
Je columpicius the pipcon bug and C. piloscllug, the

i
A
e

Lt b exnd Leptocimex bouctl ard C. pipistrelli, all

enble one anothcr vory closcly.
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The pigeon bug,Ce. columbarius,is so closely similar

i+ -ornhology to C. lectularius that 1t ig difficult to

Ty o ecapeful analysis, Johnson (1959) has shown

1% +he two forms differ in the ratio of the Zxd and 4%h

[

crtennal scgments. However ,their means are distine®.
Ficcon bugs are found in pizeon nests and also in hen
Louses, but their different body form is genotypic and
crs. he mainbained through several generations. They are

gaite irfertile with ¢. lectularius.

Preounably their stabtus iz that of sub-specics
~lentod (by habit) to another host. Thoy have virtually

no oelical importance.

Toptocimex bouetbi attacks man in Few Guinec, The

.

boed bug Cimex pilosellus, &b times becomes & houscheld

E}OSC il'l U.So!ﬁ-

Ir o similar way, some specics of bugs infesting
pirds noy sometimes invade humen habitations and causc
serious annoyance to their occupants. These specics are

facnctosiphon, in which the rostium is long, recaching to

che nosterior coxac.
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4. inodorus (Duges) is the only known specles

{orrs, 1961), This species infests poultzy in the South

J

Western T.2. and in Mexico.

Lecording to Merms (1961) other Forth American

~era include Eespergeimex, represented by two spoeics

corasitic on mertins (Ryckman haog studied the bionomics

ol . sonorensis (Rychman) ).

Synxenodcrus is represented by onc species on

gwifts in California and Ncbraska, Cimexopsis contalns

o

o smnll species distributed widely in the eastern UlB. in
nusts of the chimney swift, Primicimex, contains the
[

lormest of the specics ol Cimicidac. The latter genus

£

naen nooern Tound in bat caves in Texas and Guatemalao,

A number of species of bugs feed on plant juiccs

<k

o are occasionally mistaken for the bed buge In poris

Gn Uhe west it in the belief that bed bugs cen live for
lors »eriole in logs or dead trecs. However, in Uhis
‘nagtanee the bed bug has been confused with another insect,
srodus 8p., which subsists entirely on plent materiul

(irisht, 1904).

The bed bug has o number of common namés including
g G

svell terms as the "Chineh","rod coat", and "mshogany flat”,
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corpholegical characteristics of the adult bed bug s

a

The adult bed bug Cimex lectularius (Linn.) is

—

ITizt, oval inscct, measuring approximately 1/5 inch in

lensth and sbout 1/8 ineh in breadbth. The body is covered

with microscopic hairs.

The bugs amre usually of a rusty rcd or mahogany

aolour but become a brighter red after feeding, In 2

starved condition the bugs are paper thin, dbut after

“Culing become plump and clongated,

The body of the engorged insect presents a banded

arpoarance due to the hairless srcas befween the segments.
Ihe head is short and broad wnd is provided with

cyes, between which are the two antunnae,

cxinr of compound

n consisting of four segments. The first segment is

relatively short and thick and does nob exbend beyond the

11

vront of the heady the second segmert is longer and thinner
wWhile the third and fourbh ore characterized by inereasing

LLerduTC 85

Feneath the head is situated the jointed beak or

crobosels which passes backward botween the first pair of

Leos rhe "sak contains two pairs of sbylets which zct as

- .
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