X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s
L 4

o gkl
@ ASUNET

bl -

e

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

) bl | ) Gl | ot
@ ASUNET

e bl o gl Ao
ok sl 19 (gui sl il) Gutei guid




e bl b k|
@ ASUNET

(R deids st bt

Sl (el lin) b
ok 551y (oo ST Gusigad
EE

Wbaunkig bl g i gl DALY o) ot e pometi
i Gl 599 i) i Gl @ ] O3 (oo

-----

anER
llllllll

RPN EET DY o
@ ASUNET

o) i

shiid] ol daoad) gal 580 02R Laa




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

.

=4
llllll

et | G|
@ ASUNET

Seiligd] g
aall dubail




X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s

o ekad|
@ ASUNET

Wl -

dsinkt

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




BENHA UNIVERSITY
FACULTY OF AGRICULTURE

ECOLOGICAL AND MORPHOLOGICAL
STUDIES ON THE WHITE PEACH ,SQALE, .
PSEUDAULACASPIS PENTAGONA (TARGION I-
TOZZETTI) AND ITS NATURAL ENEMIES

BY

FATMA ABD EL-HALIM MOHARUM
MOHAMMAD

A thesis submitted in partial fulfillment
of
The requirements for the degree of

DOCTOR OF PHILOSOPHY
IN

AGRICULTURAL SCIENCES |
Economic Entomology

Department of Plant Protection
Faculty of Agriculture Moshtohor
Benha University

) 2606 ' | B

< VA






ECOLOGICAL  AND MORPHOLOGICAL
STUDIES ON THE WHITE PEACH SCALE
PSEUDAULACASPIS PENTAGONA (TARGIONI -
TOZZETTI) AND ITS NATURAL ENEMIES

BY

- FATMA ABD EL-HALIM MOHARUM
MOHAMMAD

- B. Sc. Agricultre, Ain Shams University

M. Sc. Institute of Environmental Studies and Research,
Ain Shams University

Under the Supervision of:

Prof. Dr. Mahmoud Mostafa Assar.
Professor of Economic Entomology, Department of Plant
Protection, Faculty of Agriculture, Benha University.

Prof, Dr. Abd El-Rahman Ahmed El-Berry.
Professor of Economic Entomology, Department of Plant
Protection, Faculty of Agriculture, Benha University.

Prof. Dr. Zeinat Kamal El-Deen Mohammad.
Professor, Scale Insects and Mealybugs Department, Plant
Protection Research Institute, Agricultrual Research Center,
Ministry of Agriculture.






Approval Sheet

ECOLOGICAL AND MORPHOLOGICAL
STUDIES ON THE WHITE PEACH SCALE
PSEUDAULACASPIS PENTAGONA (TARGIONT -

TOZZETTI) AND ITS NATURAL ENEMIES
BY
FATMA ABD EL-HALIM MOHARUM
MOHAMMAD

" B. Sc. Agricultre, Ain Shams University
M. Sc. Institute of Environmental Studies and Research,
Ain Shams University

This thesis for Ph. D. degree has been

Approved by:

Prof. Dr. Eglal Mahmoud Asaad Helal
Professor and Head of Economic Entomology Department,

Faculty of Agriculture, Alexandria University. j
............... L. 1.
Prof. Dr. Abd El-Rahman Ahmed El-Berry.

Professor of Economic Entomology, Department of Plant
Protection, Faculty of Agriculture, Benha University.

Prof. Dr. Ahmed Abd EI-Wahab Abd EI-Gawaad.
Professor of Economic Entomology, Department of Plant
Protection, Faculty of Agriculture, Benha Unive&'y.

------------------- AFTTiT v essede

Prof. Dr. Zeinat Kamal El-Deen M'ohammad./
Professor, Scale Insects and Mealybugs Department, Plant
Protection Research Institute, Agricultrual Research Center,

Ministry of Agricuiture. % qu_
......... S i -
—

Date of Examination: 31/7 /2006












CONTENTS

" INTRODUCTION ..o eeeererereenn e 1

REVIEW OF LITERATURE....ccceveeiiorueeeessnreresssnnsssnnn 3
L. Morphological and systematic studies.....eeun................. . 3
IL World wide distribution and host plants of the white peach
scale, P. PERIAGONQ....ouuveeeeeveneeieneireeennsreeseremmssnesen, o 5
L Ecological ASPectS..uue.eeeerreanuseieeresnsenssnsnnnsnsss. ceeasse 10
IV. Associated natural enemies......eeveeeeerreerenssesneennnonnns o 17
MATERIALS AND METHODS....ccvvueereeireeenevemmnno. ceaveens 24
L Morphological and systematic studies.........cuvveeiennnn.nn..n, 24
1. Method and technique for immature instars...................... 24
2. Method and technique for adult male........................... 25
IL Distribution and host plants of P. pentagon in Egypt........... 27
IZL. Ecological ASPectS..uueeseeeeeererrersssueensensssnsessssssnnnnnnn. . 28
1. Population dynamics and relative abundance of P.
PORIAZONA.ecvennnienneninnniitiecnn srernnsensseassnnsernassonnnsenns 28
2. Relative abundance of P, pentagona on peach, plum and
APPle trees..cuuuenrerenriiientieeenririrennreeeesennnanns cesecetseens 29
- 3. Horizental distribution of P. pentagona population ............ 29
4. Age-structure, generation determination and required
Qegree-dayS.ccccirrireeirenrentuenirerirsreeeesnereeereessnsssssessesson 29
5. Relation between weather factors and population
AYNAMICS eeuuiriiierieniereeeeretereeensseenesensenssessnnnnnnseeon 30
IV. Associated natural enemies.......ueeeevevvensreeeesssnseenesnnnnnn 31
RESULTS....ccvuuiiiiiieiiieneneneerernnsnssesessenessesssnssnmmmnnnnn s, 32
L Morphological and systematic studies......cc..vvevvsrenennnn.., 32
I, Systematic Position......eeueuererierieeieninnernereeeeessessssssssssnn, 32
2. Morphological characteristics....veiverrerrereeereeereersessssnnnsn, 36
2.1, Description of first nymphal instar.........eeeveusvssnensnnnnn.. 36
2.2. Description of second female nymphal instar.......ccceuuuen.. 41
2.3. Description of second male nymphal instar..................... 45
2.4. Description of male prepupa......ceeceveesieeereneeennnnserreonn, 50
2.5. Description of male PUPA.....ceeeeeeesssseeeeeeseesreeseeemnnnnnn 54
2.6. Description of adult male.......u.ueeerereeenecennnneennnssssesnnn 58
IL Distribution and host plants of P. Ppentagon in Egypt.......... 65
IIL Ecological ASPects........ccuuerrererereereeeesseeeerossnnseeessesnnn 67
1. Population dynamics of P. pentagona and generation
determination.......cveeuiiiuiiiienriinierenniiieeeerneeserennsssennsn 67
1.1. Population dynamics on peach......civenenreereennssesmmnnnnonnn. 67
1.1.1. Population dynamics over 1999/2000................ooru..... 67
1.1.2. Population dynamics over 2000/2001............vueenrnn..... 70



1.2.1. Population dynamics over 2000/2001...........ccouueee........ 74
1.2.2. Population dynamics over 2001/2002.......cuueevnrennnnnnn.ns 77
1.3. Population dynamics on apple...................... erecseasercsnee 80
1.3.1. Population dynamics over 2000/2001.......cceuueieeennnnnnnn. 81
1.3.2. Population dynamics over 2001/2002.............. coseresennes 84
2. Horizental distribution of P. pentagona on peach trees at
Kafr Shokr Qualyobia governorate.............. teeseessaiarersee 87
-3. Relative abundance of P. pentagona on peach, plum and
apple trees......coovvuierannnne. ceearrses cesresase N cetrseesenions . 90
4. Age structure, generation determination and -required
degree-days...cvceeerereenernrenierennnens ceassanase teserernerastencens 92
4.1. Age structure of P. pentagona on peach trees................. 92
4.2, Age structure of P. pentagona on plum trees.................. 96
4.3. Age structure of P. pentagona on apple trees.................. 99
4.4. Degree-day and generations........ srrieessteresennnenanseenneon 102
S. Relation between weather factors and P. pentagona
population dynamics............. treevseserasananee Crrereeressactatany 108
S.1. On peach trees....ccccueuevennennn.. ceesrerettresnnes teeecrcnerases . 108
5.2. On plum trees................ crenvesens teeavans cecnnens tereeseacansene 114
5.3. On apple trees........ casnsess crrenrsene ceessacsersnnreas ceseene crevees 117
IV. Associated natural enemies........... teearetetacastatisnttenesanrane 120
1. Parasitism 021 peach....ccucereeinrenrennccnnnenes tersesetntntsesencenee 120
2. Parasitism on plum................ ceesescnsersurrene cerncees ceessons e 126
3. Parasitism on apple.................. teesrasans cevacens creertacnnsasain 132
DISCCUSION...ccvturiitinrnrernerrencrnnnnas ttevereesestessninsiasarene . 138
SUMMARY.....ccciiitimmmriiiennereerienonsersansnnesnns creretrensecrtase 149
REFERENCES..........c...... ceeraresens esetaiiirnriritentastttinsneenee 164
ARABIC SUMMARY

ii



