A
(
(
(
¢
(
¢
¢
(
(
(
(

<

i
ACEACEACE AT AT A EAE A AT AT A A

XOX X<o

e O T

e O -

e O T—

e O J—

e O T

e O T

(O T

e O T

el O T

e O —

e O T—




@ - I ‘ - I ‘ - I ‘ - I ’ ‘0‘%‘0‘ Sy O — - O I— O I (O I Sty Sty Sty

O —

O I—

- O I—

Sy

) & ASUNET
Laalal) e glaall 48
A '

o &
ew

dl

L .4

*

3

$

wll§

*

il

Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@<<O>>%o >>©<<o »}@@o »}@@o>>%o>
o
0 i '

@<°>X><<°>X><<°>XX<°>X><<°>X><<°>X><<°>X><<°>X><<°>><><<°>X><<°>X><<°>

—l —Cl —l — —l —d et O T el O T el O T

e O T

el O T

e O —

e O T—




et

all gal sl 0 (sds

4 '

B
-

i

e .
i i

i ol Ball) ol el adily

g g
(=

kade iy

S A= »}@(‘o »}@@o »}@(40 »}@(40 »}@@o »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o -
0 i 'y 0

IRTER=TYY

.

o0

24 4o

3-3

* .
J»

-

et i |t ) Gl |

@ ASUNET

¢

o i

Sl o et G0 dl| g2 s DR K2

K
i
ACEACEACE AT AT A EAE A AT AT A A

:01 X<o

e O T

e O -

e O T—

e O J—

e O T

e O T

(O T el © T el O T

el O T e O T—




Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o »}%o >>©<<o »}@@o »}@@o »}%o —
A i A

%
ACEACEACE AT AT A EAE A AT AT A A

:01 X<o

e O T—




@ - I ‘ - I ‘ - I ‘ - I ’ ‘0‘%‘0‘ Sy O — - O I— O I (O I Sty Sty Sty

O —

O I—

- O I—

Sy

) A5 HIE'!'
Laalal) e glaall 48

ala
Jua

Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o »}%o >>©<<o »}@@o »}@@o »}%o —
0 )

ALWA AKL

@<°>X><<°>X><<°>XX<°>X><<°>X><<°>X><<°>X><<°>X><<°>><><<°>X><<°>X><<°>

—l —Cl —l — —l —d et O T el O T el O T

e O T

el O T

e O —

e O T—




STUDIES ON PROFENOF0S AND THIAMETHOXAM RESISTANCE
IN WHITEFLY, BEMISIA TABACT

B7708%
—

SAYEDIA FARDUK FARGHALY
B.Se¢, Agric. (Pesticides), Fac. of Agrie., Cairo Univ,, 1983.

By

M.Sc. Agric. {Pesticidesy, Fac. of Agric., Cairo Univ., 1997,

_ THESIS -
Submitted in Partial Fulfillmeet of

the Requirements for the Degree of

DOCTOR OF PHILOSOPHY
In
Agricultural Sciences

{Pesticides)

Department of Economic Entomaotogy & Pesticides
Facully of Agriceiture

Caira University

2005






Cairo University
Faculty of Agriculture
Depariment of Economic Entomology
and Pesticides

Supervision Sheet

Titte : Studies on Profenofos and Thiamethoxam Resistance in
Whitelly, Bemrisia tabaci.

By
Sayeda Farouk Farghaly
B.Sc. Agric. (Pesticides), Fac, of Agric., Caire Univ,, 1983,
M.Sc. Agric. (Pesticides), Fac. of Agric., Caire Univ., 1997,

Supervisinn Committee :
Prot.Dr. Mohamed Ahdel-Hady Kandil
Mrofessor of Pesticides, Fac. of Agnic., Cairo Liniversity

Prof.Dr. Amal Yousef Saleh
Professor of Pesticides, Fac. of Agric., Cairo Universily

Pral.Dr. Wafaa Hassan El-Dib
Chief Researcher, Central Agricultural Pesticides
Laboraiory (CAPL), Agric. Res. Center.






APPROVAL SHEET

Title of Thesis:
Studies on Profenofos and thiamethhoxam

Resistance in whitefly, Bemisia tabaci

By
Sayeda Farouk Farghaly

This thesis of PH.I degree has been approved
By

Prof, Dr, Mahmoud F, Abdel Lateef ﬁ A W- é@‘(?,

Prof. of pesticides, Faculty of Agriculture.

El-Azhar University
Prof. Dr. Mohamed Gomaa Abass ﬁé- z /ézféw

Prof. of pesticides, Cotton insecticides Test Plant —

protection research instilute .
Prof. Dr. Mohamed Abdel — Hady Kaniil M- A- K;ﬂoiaj

Prof. of pesticides, Faculty of Agriculture,

Cairo university.
FProf. Dr. Amal Yousef Saleh 4‘4'” a/_j . :j 9 a M
Prof., of pesticides, Faulty of Agriculture

Cairo university

Committee in Charge
Date: [/ /2005




L e e R ol == == | I
: - e o
Eifﬂl’-_r-n.- rrﬂ.Tn':i‘. Choe PI J.::‘fﬂ £ _,:,::‘f...f.'...—]::-h.-mr: If"'
aOE
ar mr [ I S S - - ) - .._.1:‘ PR
s EE Al v i, e sAe a1 Bar sdi sodign o suifindd piagr ot oh
. .

ettt

,J...:rf‘en "' {'ﬁ:f‘.l'rk ...'-.j. .-.I' 1:?{ F\Jf .-:E £ Lh’d f"-‘-‘-‘? .-l” ..-I{ruq. :E'_T""Hi“"r': i'._i:'i._‘._

AT ,L*‘; oy a7 et
FE‘T‘F-- »1:;:-;‘_;1 iﬂn--\-u ﬂﬁnﬂ_rﬁﬁ'”a }—-;r_.-i- FEI"
Ef;i}i:m.:
; ; A
A e e gttty g e Rt
JanE
v

Ted] :-l’rg-r*-‘\.ini{-;

Lk IL? By =Tl b

Yo SR IO BRI :fﬁ.

H*u"#’--u ..-..1' }..,.':J?;'_'{ .+--.-.--rr- bt I‘_-"~|:---\.- 'h., '

. grd Seeatda " -.,J . :I" a
FE Fr.,., L cgiwnnonk Bonuoer o

]
it
1
r
3
3
r
i

e F"“‘h{ "“’.‘" A P:]L bEERES 2

o 3 4.....- °
,,v.x J
sneed i :mﬁ "rﬁ:;:*i_“." ¥~

T
- .r\‘n.l—," E ey
Bl = P

. b jm;.-- G T
mr.-:ri'.lf“' 7 GF o e
' T -up h“"‘
. ‘[1'-“: fj?ul"”fu’{‘ﬂ &1 i‘-qm i ,:.{;-'-i afr any
: . : i e mﬁ ek nhite "“I"'}K**Pﬂf*"‘?"
-qw? H L "'z...ﬁ;.-'_".iiic cindsf gmi ballCen o Lh PR
roreeren gaiiaten in leve! ﬂfii ..u._..’:ar'::‘_.:“_r:: o Er ‘_*-*_"?-m:“‘- L‘T e
RS Tt Lt i T : .'f:f;f PR TN Sl g R e
e sl ,q’; I codiing
FrEnE gt Sl [t A ’J.ri Joumer i @ At L i
wine beveofts far tnrinioe: —edin . 2o & SRy bl TR
et bas me P L "k S o=y i
T ld -, et btk -'.":Jt?::h:v AN

N " SETS 1
ST n :.". H {‘t i
2

l’

sovinidey r= .‘ AERRLE Iy L-+..~n o Tty

ISP mhinny Jm: Yo rinsidhien on o7

.__;1-_-§H3|-u_| '_‘rr" i Ji ﬁ:r Ty ; cerp b oAb rﬂ!&??x R

4] |1.|-Er o --.|-|-...a\.-.-..--‘._.r 5 “_II' B 1.' - .---3-:,'::;-.’.:-..I

A " I.|"-.n. :.'..-cu
OUE Gl v ;'-._ T T
imat Tmends rwlin :-i'eT L5
i J:h‘ﬂ'i P “,F:i"'{:: Fog f:'~' G
sinfron g sHEE o AR g SO PR S AT P
3 m shriialn i E%f ey Bom LA r- e D“ “"""f*"- 3o
RS e Ry ?"'*"ﬂ-‘fiﬂh Gk ‘..-u TR “fri " *.f‘”;; i .
G '{.’_’1 E"’SZEE}E n7 frapieen® hasine LA SORNTEIRT LIt :
Vr "L::.::z ca*n'r.ﬁh-* ber prpendierary 6 oo el
sedrarsit i .ﬂ"ﬂ m.u:*‘r et e B WU
3 *ﬁ:} ?,_ I.'J'-""hl:'-'l'r'tr fl"" |-3 !-!3—___},,;*',1* _I"'-II :
o ; [
A ER 1 ur*fzr‘" i Lf} “.'F:*:fﬁv""{""anr'

ey

ol Larpyne il
Ay X ;.:.El:,-J:“:.

'.i'.
ﬂﬁ;;{\l{l‘ L';‘d\ -ru“r_- .I..iantl-j" b.--. - i__'" o —.‘!.‘-;-n I-—.\-;:rtifﬁt] r\.i'r‘_.! Iy l'\-aL J:I-'!" -1{}‘_'.}.4;. T ‘ﬁ':'
sirtes SRR ALY G WAL arilieqonea gl B tae Tl oo Rnpeting

prnicgio s anorg o ern o AL oI TGS AL s i ien . e
L 'E‘-t,.'s &l orslraann 1 hinaisty ST st T et

% 1.-1" J:E" ll{"i_ A -JJTIE'.,. . 7xd : L

“Eio eumiines BIRT 108 ":hf;u I S PR AL

ﬁ+,“pﬁﬁ

ri.m...

*.1:.'“:‘“*'#"3:&:"“ rovr o Eflﬂ"f'l."n‘nmb" “‘“’“""ﬂ'?-‘ ,:"’" e :ﬁ '-:!:'5*—;::-
- oo : 3'] ALETE '."!-J": Ii“.<..,_.-:..1|; FE-it 'l.l:f'\-_l‘-' "?fu_hnt-b-a-e._, Gy e ._,f_“ .
SR r .
TR . .!_! o

&

- — T -_— = —TT —



ACKNOWLEDGEMENT

First of all, ultimate thanks are due to Allah,
Who without his aid this work could not be done.

Second, 1 would like to express my sincere gratitude and
deep appreciation of Prof. Dr. M. A. Kandil, Profsssor of
Pcsiicides at Economic Entomology and Pesticides Department,
Faculty. Of Agriculture, Cairo University for supervising the
work, his valuable. Assistance and for his constructive criiicism.

Decp gratitude is alse due to Prof. Dr. Amal Y. Salch
Professor of Pesticides at Economic Entomology and Pesticides
Department, Faculty of Agriculture, Caire Thiversity for
supervision and helpful advises. :

The help and encouragement offered by I'rof. Dr. Waffaa
H. EL-Deib, the Direction of rearing of Pest depariment, Central
Agricultural pesticides laboratory. Are greatly appreciated.

1 Wish to extent my thank to my husband, Dr. llassan
Abd-El-Keir and m.y Colleagues especially Dr. Karima HLE.
Haggag of the central agricultural pesticides laboratory. for
sinccre help.






CONTENTS

I INTRODVCTION
2.REVIEW OF LITERATURE
2.1=- NMeonicotineids

2.2- Insect Growth Regulatons

2.3- Status of insecticide resistance in the whitefly

B tabaci
2.4- Mechanism of resistance

2.4.1- Synergists and their role 10 explore resistance

mechanisnl

2.4.2- Protein and esterazes and their roles 1o explore

resistance mechanism

2.4.2.1- Bio transformation of catcrases
2.4.2.2- Bio transformation of protein
3- MATERLALS AND METHODS

4~ RESULTS AND DISCUSSLON

4.1 - Insecticids resistance in the Egyption population of

the eotton while fly 8 fabaci conditions

4.1.1- Resulls of 2004) season

Pagc

18

15

22

22
28
30

45

45



4.1.2- Results of 2001 zeanon

4.2- Biological performance of certain pest control agent

on B.iabici under field conditions
4.2.1- Adult stage
4.2 2- Immature srages

4.3- Development of white fly resistance to thiamethoxam

and profefenofos

4.3.1- Development of resistance to thiamethoxam

insecticide
4.3.2- Development of resistance to profenofos

4.4- Insecticides cross resistance in two resistance strains

of B.tabaci
4.4.1- Cross-reststance of thiamethoxom-resistant strain
4.4.2- Cross-resistance of prafeenofas-resistant strain

4.5- Idenhification of the mechanism of resistunce by
using enzyme inhibitors and electrophoresis for prorein

and enzyme
4.5.1- Syncreism studies

4.5.2- Electrophoretic protein and esterases pattems in

resistant and susceptible strains

4.3.2.1- Protein patterns of B fabaci

49

58

59

61

63

68

63

69

&9

75

78

78

o0

o



