g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




Alexandria University
Faculty of Agric. (Saba-Bacha)

STUDIES ON SCALE INSECTS AND MEALY BUGS OF
DECIDUOUS AND EVERGREEN FRUIT TREES IN
NORTHERN WEST COAST OF EGYPT AND THEIR

NATURAL ENEMIES
\WQ |
Ee P BY
—

MARIAM ABD- ELAZIZ HAMAD BOULABIAD

A thesis submitted in partial fulfillment of the requirements
governing the award of the degree of

DOCTOR OF PHILOSOPHY IN AGRICULTURAL
SCIENCES <
(ENTOMOLOGY)

Department of Plant Protection
From
Alexandria University

2010







L2ty te 38 ¢
Alexandria University
Faculty of Agric. (Saba-Bacha)

STUDIES ON SCALE INSECTS AND MEALY BUGS OF
DECIDUOUS AND EVERGREEN FRUIT TREES IN
NORTHERN WEST COAST OF EGYPT AND THEIR

NATURAL ENEMIES

Presented by
MARIAM ABD- ELAZIZ HAMAD BOULABIAD

For the degree of
DOCTOR OF PHILOSOPHY IN AGRICULTURAL SCIENCE

(ECONOMIC ENTOMOLOGY)
Examiner’s Committee: Approved-
Prof. Dr. HASSAN ALI A. MESBAH H A Mos {’3

Emeritus Prof. of Entomology, Faculty of
Agriculture Saba Basha, Alexandria University

Prof. Dr. MOHAMED 1. ABDELMAGEED | .!.’l..\hbdeLA/)%gJ

Emeritus Prof. of Pesticides Chemistry and Toxicology,
Faculty of Agriculture, Ain-Shams University.

Prof. Dr. HEDAYA HAMZA KARAM .H.g%@ He.param
Emeritus Prof .of Economic Entomology, Department of Applied
Entomology, Faculty of Agriculture, Alexandria University.

Prof. Dr. NAGDA A. EL-SAYED MQ\SJM
Prof. of Economic Entomology and head of plant protection

Department, Faculty of Agriculture Saba Basha, Alexandria

University.

Dr. KHADIGA SAYED MOURSI Ko (4o, 5. Mernr's ]
Emeritus Senior Researcher of scale insects and Mealybugs, plant
protection Research Institute, Agriculture Research Cenier.

Dr. SHAABAN MAHMOUD ABD-RABOU S aam M. Abol Rt wn
Senior Researcher of Scale insects and Melybugs parasites,
Plant protection Research Institute, Agriculture Research Center







SUPERVISION’S COMMITTEE

Prof. Dr. HASSAN ALI A. MESBAH
Emeritus Prof. of Entomology, Faculty of Agriculture
Saba Basha, Alexandria University.

Prof. Dr. NAGDA A. EL-SAYED A)My(a. AEL 9& .
Prof. of Economic Entomology and head of plant protection

Department, Faculty of Agriculture Saba Basha, Alexandria

University.

Dr. KHADIGA SAYED MOURSI KV‘.«.&.@\:‘E‘}@ 2. Mowrsy
Emeritus Senior Researcher of Scale insects and Melybugs,

Plant protection Research Institute, Agriculture Research

Center.

Dr. SHAABAN MAHMOUD ABD-RABOU Shobeomn . M. Ah Lolooun
Senior Researcher of Scale insects and Melybugs Parasites,

Plant protection Research Institute, Agriculture Research

Center.






CONTENS

CHAPTER VINTRODUCTION ...

CHAPTER 2: REVIEW OF LITERATURE

.........................................

2.1. Survey of coccoid species on inspected fruit trees in the world

vy 2009, <
2.2. Survey of natural enemies on their hosts of coccoids in the
OO 19952009 et
2.2.1. Parasitoid SPEES
2.2.2.Predatorspecies. P
2.3. Ecological studies on some scale insects associated with olive and fig
oy
2.3.1. Hemiberlesiq (AANIGE .o
2.3.2. Lepidosaphes COMCRYOIIMIS e
L33 LOUCAPIS 108 T
2.3.4. Saissetia CURIE oot
CHAPTER 3; MATERIALS AND MEDHODS ...
3.1. Locations of Y v
2 TISPCHE U IS oo
321, Family: MOIACRe .
3.2.1.1. Common fig, Ficus carical.. ...
3.2.1.2. White mulberry, Morus alba L. ...
3.2.2. Family: MYMBERE oo
3.2.2.1. Apple guava, Psidium BUGAVA. ..o
323, FRmly: OIQ0ERS vt
3.2.3.1. European olive, Olea CUTOPEA L oo
328, FAily: PUCACERC oo
3.24.1. Pomegranates, Punicq L
323, Family: ROSGOERE ..o
3.2.5.1. Apple, Malus domesticaBorkh ...
3.2.5.2. Pears, Eyrus Communis L ..o
3.2.5.3. Apricot, Prunys GTMERIACA L. oo
3.2.5.4. European plum, Prunus domesticq L e
3.2.5.5. Peach, Prunus persica (L.) Batsch .........................
3.2.5.6. Almond, Prunys AMYGAGIUS Lo ..o

3.3 Methods of surveying scale insects
enemies on deciduous and evergree

and mealy bugs and their natural

n fruit trees,

I

.......................................

Page
No.

12

12
20

23
23
23
24
25
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28

28
29

29




3.4. Relationship between some weather factors and total count of some
inspected SCale INSECS. ........c.viiiiiiiii i

CHAPTER 4: RESULTS AND DISCUSSION ...,
4.1. Survey of scale insects and mealy bugs associated with eleven fruit
trees in Western North Coast Of EGypt. ............ccoooivniiviiiieieeiiiaeninnn,
4.1.1. Taxonomical list of scale insects and mealy bugs collected during
the period of study infested eleven fruit trees. ........... TP
4.1.2. Distribution and Percentage of infestation of the recorded scale
insects and mealy bUgs ............coiiiiii e,
4.2. Survey of natural enemies associated with the scale insects and mealy
bugs infesting inspected fruit trees species in Northern Western Coast of
Egypt (Dec., 2007- Nov. 2009). ....c.cevvuriiiiiiiiiiie e,
4.2.1. The Hymenopterous parasitoids ...................ccoveeiineeeininieianannnn,

4.2.2. The Predators .........ooooeiiii e

4.3. Bioecological and dynamical fluctuations of the occurring common scale insects
populations on olive and fig trees at Western Northern Coast of Egypt ............
4.3.1. On olive trees

4.3.1.1. Latania scale, Hemiberlesia lataniae .......................viveeiiii.

A-under rain-fed system ...
B- under irrigation system at El-Hammam area ........................
4.3.1.2. The White olive scale, Leucaspis riccae  Targ .....................
4.3.1.3. Hemispherical soft scale, Saissetia coffeae (Walker) ................
A- under rain-fed system .................ccoiiiiiiieii e .
B- under iﬁigation system at El-Hammam area ........................

432, ONFIGIEES ....oivuiiiiiiiiiii i
4.3.2.1. Latania scale, Hemibérlesia lataniae ......................cciiiin,
4.3.2.2. The Mediterranean fig scale, Lepidosaphes conchiformis (Gmelin)

A- under rain-fed system .....................

B- under irrigation at El-Hammam area ....................................
CHAPTER 5: SUMMARY .....................coo.l. PN

29
38

38

38

41

76
76
91

100



Table
No.

1-

10-

11-

12-

13-

14-

15-

16-

LIST OF TABLES

Title

Monthly variations in four weather factors, daily mean temperature (C°), R.H. (%),
wind speed (m/sec) and dew point (C°) in Alexandria district during the period of
December 2007-Nov.2008. .......oovivniiriiniiiiiieie e

Monthly variations in four weather factors, daily mean temperature(C°), R.H. (%),
wind speed (m/sec) and dew point (C°) in Alexandria district during the period of
December 2008-Nov.2009. ........ooeviveiiiniiiiiiieei e eeeeeeieeieeaann

Monthly variations in four weather factors, daily mean temperature(C°), R.H. (%),
wind speed (m/sec) and dew point (C°) at Mersa Matruh during the period of
December 2007-Nov.2008. ......c.oouiiniiiiiiiiiiiiiiieeeeeeeeeeeeneenn,

Monthly variations in four weather factors, daily mean temperature(C°), R.H. (%),
wind speed (m/sec) and dew point (C°) at Mersa Matruh during the period of
December 2008-Nov.2009 ......couviiiiiiiiiiiiiiiiiiiiin e enanns
Distribution of coccoid species associated with eleven fruit trees species during the
period of December, 2007 till February, 2010 in the Western North Coast of Egypt
Distribution of coccoid species on inspected host plant, plant part infested, localities
and infested periods in the western north coast of Egypt (Dec.2007- Feb. 2010)

The main scale insects infesting olive trees and their percentages of total coccoidal
count during (2007-2008 &2008-2009) at Burg el-Arab and El-Hammam area

The main scale insects and mealy bug infesting fig trees and their percentages of
total coccoidal count during (2007-2008 &2008-2009) at Burg el-Arab and El-
Hammam area ..........cccoeviiiiiiiiiiiiiiiiiiie e

Chalcidoid parasitoids recorded with scale insects infesting inspected fruit trees at
Western Northern Coast of Egypt during December, 2007 to November, 2009

The Predators recorded with scale insects and mealy bug infesting inspected fruit
trees at Western Northern Coast of Egypt during December, 2007 to November,
2000 i e

Monthly calculated variations of total counted individuals / tree and population age

structure of Latania scale Hemiberlesia lataniae infesting olive leaves and branches
at Burg el-Arab area (December, 2007- November, 2008) ..................

Monthly calculated variations of total counted individuals /tree and population age
structure of Latania scale Hemiberlesia lataniae infesting olive leaves and branches
at Burg el-Arab area (December, 2008- November, 2009) ...................
Variations in seasonal occurrence of H. lataniae on olive trees at Burg el-Arab area
(2007-2008& 2008-2009) ...enimitiiit i

Simple correlation (r) values between four abiotic factors with their significance
levels on total count of H. lataniae on olive trees at Burg el-Arab area under rain-fed
System in tWO GrOWINE SEASOIS  ......vevuruerererirennenininineneneneneerneneennns

Monthly calculated variations of total counted individuals /tree and population age
structure of Latania scale Hemiberlesia lataniae infesting olive leaves and branches
at El-Hammam area (January, 2009 - December, 2009) .............eeunen.n.

Monthly calculated variations of total counted individuals / tree and population age
structure of the white olive scale Leucaspis riccae infesting olive leaves at Burg el-
Arab area (December, 2007- November, 2008) ........ccccvevvvnvenivnvnnnnnn.

I

page
No.

30
30
31

31
40
51

54

54

81
93
104

105

108
110
13

120




17-

18-

19-

20-

25-

26-

27-

28-

29-

Monthly calculated variations of total counted individuals /tree and population age
structure of the white olive scale L. riccae infesting olive leaves at Burg el-Arab
area (December, 2008- November, 2009) ..o
Variations of seasonal occurrence of L. riccae on olive leaves at Burg el-Arab area
(2007-2008& 2008-2009)  ....oeiiiiiiiiie e

Simple correlation (r) values between four abiotic factors with their significance
levels on total count of L. riccae on olive trees at Burg el-Arab area under rain-fed
System in twWo growing SEaSONS ............ccevieeineneneteririersiniirereeerennns
Monthly caleulated variations of total counted individuals / tree and population age
strueture of hemispherical soft scale Saissetia coffeae infesting olive leaves and
branches at Burg el-Arab area (December, 2007- November, 2008) ............
Monthly calculated variations of total counted individuals /tree and population age
structure of hemispherical soft scale S. coffeae infesting olive leaves and branches at
Burg el-Arab area (December, 2008- November, 2009) ........................
Variations of seasonal occurrence of S. caffeae on olive trees at Burg el-Arab area
(2007-2008& 2008-2009) .....viriiiiit e

Simple correlation (r) values between four abiotic factors with their significance
levels on total count of S. coffeae on olive trees at Burg el-Arab area under rain-fed
System in tWO rowing SEASOMNS ............euteureririuennrerereiniianeaniineonn
Monthly calculated variations of total counted individuals /tree and population age
structure of hemispherical soft scale S. coffeae infesting olive leaves and branches at
El-Hammam area (January, 2009 - December, 2009) ...............c..ooinl.
Monthly calculated variations of total counted individuals /tree and population age
structure of latania scale Hemiberlesia lataniae infesting fig leaves and branches at
Burg el-Arab area (December, 2007- November, 2008) ...................oo
Monthly calculated variations of total counted individuals / tree and population age
structure of latania scale H. lataniae infesting fig leaves and branches at Burg el-
Arab area (December, 2008- November, 2009) .............coccviiiiiiininn.
Variations of seasonal occurrence of H. lataniae on fig trees at Burg el-Arab area
(2007-2008& 2008-2009) ....c.eniniiitiiiiiii
Simple correlation (r) values between four abiotic factors with their significance
levels on total count of H. lataniae on fig trees at Burg el-Arab area under rain-fed
System in tWo grOWINgE SEASOMS ............ccuvuiiiiiiiiiiiiieeniinriaeaaeiianeeann
Monthly calculated variations of total counted individuals /tree and population age
structure of the mediterranean fig scale lepidosaphes conchiformis infesting fig
leaves and branches at Burg el-Arab area (December, 2007- November, 2008)
Monthly calculated variations of total counted individuals /tree and population age
structure of the mediterranean fig scale L. conchiformis infesting fig leaves and
branches at Burg el-Arab area (December, 2008- November, 2009) .............
Variations of seasonal occurrence of L. conchiformis on fig trees at Burg el-Arab
area (2007-20088 2008-2009) ......orimitiiitii e
Simple correlation (r) values between four abiotic factors with their significance
levels on total count of L. conchiformis on fig trees at Burg el-Arab area under rain-
fed system in tWo growing SEASONS ...........c.evrrininiriieeniiierenerreeieneeenens
Monthly calculated variations of total counted individuals / tree and population age
structure of the mediterranean fig scale L. conchiformis infesting fig leaves and
branches at El-Hammam area (January, 2009 - December, 2009) ...............

v

121

124

126

133

134

137

139

142

148

149

152

154

161

162

165

167

170




