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ABSTRACT

Plant mites are the most important pests of orchids in Egypt, especially
the economic ones, which when infected with different types of mites lead to loss of their
aesthetic and export value. And in view of the recent global trends to get rid of agricultural
pests, in order to use natural enemies to reduce the use of harmful chemical pesticides in
the control. The insect pathogenic fungi are considered an important vital factor in the
control and not a recent one. Consequently, the study aims to use the insect pathogenic

fungi to control the mites that infest some fruit trees in 7 different regions in Egypt.

An inventory of mites was carried out on different fruit trees at the governorates
of Beheira, Giza, Qalyubia Gharbia, Ismailia, Dakahlia, and Faiyum. The
entomopathogenic fungi of mites were isolated from the dead individuals (cadavers) and
coded (H1 to H20). The study resulted in identifying 3 fungal species: Moellerella
sloaneae isolate (H3), Aschersonia abnormis isolate (H6) and Metarhizium anisopliae

isolate (H8). Whereas the Moellerella sloaneae fungus was first recorded in Egypt.

Through the study, some isolated fungi were purified and multiplied on different
industrial environments, the intensity of growth was evaluated under incubation
conditions and at room temperature, and the best environment for the best growth was
shown for later use on a large scale. The severity of the infection, its efficacy, and its

reproducibility were studied on the large wax worm (Galleria mellonella).

The use of isolates H3, H6, H8, and H15 in the study was applied in the
laboratory using Metamet and Newfar and compared with Vertimec as chemical
pesticide, and their effectiveness was estimated on 3 economic mites on fruit trees:

Tetranychus urticae, Eutetranychus orientalis, and Brevipalpus phoenicis.




Also, the field was studied on 4 types of fruits in 4 different governorates using
the bio-pesticides Metamet and Newfar compared to the chemical pesticide Vertimec.

This study was carried out to isolate pathogenic fungi from mites that infect
economic fruit trees, purely from the Egyptian environment, to be commercially re-
produced and used in biological control as an alternative to the use of harmful chemical
pesticides.

Key words: Entomopathogenic fungi, plant mites, fruit trees, Egypt.




CONTENTS

INTRODUCTION. ...,
REVIEW OF LITERATURE...................................
1. Occurrence of mites associated with some fruit trees...
2. Biological control.......................
3. Entomopathogenic fungi isolation, identification and
Preservation...................ccoooiiiiii
4. Entomopathogenic fungi virulence..............................
5. Entomopathogenic fungi and mites.............................
MATERIALS AND METHQODS.................................
1. Occurrence of injured Fruit trees mites......................
1.1. Fruit trees mites surveyed locations.........................
1.2. Fruit tree mites collection and classification....................

2. Isolation and identification of entomopathogenic fungi
of injured fruit trees at three locations in Egypt.............
2.1..Entomopathogenic fungi isolation... :
2.2..Entomopathogenic fungi purlflcatlon and reservatlon
2.3..Entomopathogenic fungi identification.........................
3. Bioassay procedures. ...........c...ooovioeiieeeee e
3.1.In—Vitro DI0assay.............cc..cooooeeeie e,
3.1.1. Entomopathogenic fungi four isolates preparation
selected for testing fungal virulence (Pathogenicity
teSES) oo
3.1.1.1. Preparation of isolates inoculum........................
3.1.1.2. Greater wax moth (Galleria) rearing................
3.1.1.3. Virulence of selected fungal isolates against the
greater wax moth (Galleria) larvae..................
3.1.2. Fungal growth measurements on different agar media.
3.1.3. Comparison of four entomopathogenic fungi selected
isolates with commercial products on three
phytophagous fruit trees mites...................................
3.2.IN —VIVO DI0ASSAY...........ooieiiiieice e
3.2.1.Application of entomopathogenic fungi on date palm

Page

31
31
33
34
34
34

35
35
35

36
37
38
39

40



CONTENTS (Continued)

3.2.2.Application of entomopathogenic fungi on citrus’
ErBES e

3.2.3.Application of entomopathogenic fungi on Guava’s
ErEES. oo

3.2.4.Application of entomopathogenic  fungi  on
GrapPeVINES ...,

4. Statistical analysis..............c..cooiii e,

RESULTS AND DISCUSSION............o.ooiiee
1. Occurrence and classification of injured fruit trees
mites and surveyed locations...................................
1.1 Occurrence of phytophagous mites associated with fruit-
trees at surveyed locations.......................ccoooiiie .

1.2 Classification of phytophagous and predacious mites
associated with fruit-trees at surveyed locations...............

2. lsolation and identification of entomopathogenic
fungi from mite’s cadavers on injured fruit trees at
different locations in EQypt.....................................
2.1. Isolation of entomopathogenic fungi from mite's
cadavers on injured fruit trees at different locations in

2.2. Entomopathogenic fungi Purification and reservation...
2.3. Entomopathogenic Fungi Identification.........................
3. Bioassay procedures..............c.ocooooiiiiiiee
3.1, In—Vitro Dioassay............cccccoooveiiiii
3.1.1. Entomopathogenic fungi selected four isolates
preparation for testing selected fungal virulence
(Pathogenicity tests).............cccccooviiiiii

3.1.1.1. Preparation of isolates inoculum...................
3.1.1.2. Purification and reproduce of chosen fungal
ISOIALES. ...

3.1.1.3. The greater wax moth (Galleria) rearing............
3.1.1.4. Virulence of selected fungal isolates against the
greater wax moth (Galleria) larvae...................

Page
41
42

42

43
44

44
44

49

56

56
61
62
63
64

64
64

65
65

66



CONTENTS (Continued)

3.1.1.5. Purification and reproduce the 4 isolates on
suitable media with suitable techniques.............

3.1.3. Comparison of Entomopathogenic fungi four
selected isolates with commercial products on three
phytophagous fruit treesmites...............................

3.2.IN—VIivOo bI0aSSaY............cccoviiiiiieeee e
3.2.1. Application of entomopathogenic fungi on palm

3.2.4. Application of entomopathogenic fungi on
GrapeVINeS. .........coveiiiiiieie e .

SUMMARY ..o,
REFERENCE............
ARABIC SUMMARY ..o,

66

67

74

79

79

83

89

92



No.

10.

11.

12.

13.

14.

15.

16.

17.

18.

LIST OF TABLES
Table
Governorates/Orchards inspected during season; 2014-

Described media substrates code, name, and temperature
used in growth estimation experiment.........................
Treatments and its applicationrates...............................
Occurrence of phytophagous mite species associated
with fruit-trees at Gharbia governorate ...........................
Occurrence of phytophagous mite species associated
with fruit-trees at Ismailia governorate .......................
Occurrence of phytophagous mite species associated
with fruit-trees at Beheiragovernorate ..........................
Occurrence of phytophagous mite species associated
with fruit-trees at Giza governorate ................................
Occurrence of phytophagous mite species associated
with fruit-trees at Dakahlia governorate .....................
Occurrence of phytophagous mite species associated
with fruit-trees at Fayoum governorate........................
Occurrence of phytophagous mite species associated
with fruit-trees at Qalyubia governorate ......................
Classification of phytophagous and predacious mites
associated with fruit-trees at Gharbia governorate ...........
Classification of phytophagous and predacious mites
associated with fruit-trees at Ismailia governorate...........
Classification of phytophagous and predacious mites
associated with fruit-trees at Beheira governorate...........
Classification of phytophagous and predacious mites
associated with fruit-trees at Giza governorate.................
Classification of phytophagous and predacious mites
associated with fruit-trees at Dakahlia governorate..........
Classification of phytophagous and predacious mites
associated with fruit-trees at Fayoum governorate...........
Classification of phytophagous and predacious mites
associated with fruit-trees at Qalyubia governorate........
Isolation of entomopathogenic fungi associated with
fruit-trees mites at Gharbiagovernorate.........................

v

Page
30

38
41

44
45
45
46
46

47

55



No.
19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

LIST OF TABLES (Continued)
Table

Isolation of entomopathogenic fungi associated with
fruit-trees mites at Ismailia governorate.......................
Isolation of entomopathogenic fungi associated with
fruit-trees mites at Beheiragovernorate ..........................
Isolation of entomopathogenic fungi associated with
fruit-trees mites at Giza governorate.............................
Isolation of entomopathogenic fungi associated with
fruit-trees mites at Dakahlia governorate.......................
Isolation of entomopathogenic fungi associated with
fruit-trees mites at Fayoum governorate......................
Isolation of entomopathogenic fungi associated with
fruit-trees mites at Qalyubia governorate .....................
Media used for reproduce selected isolates....................
Fungal growth average measurements (mm) on different
dextrose agar media under room temp. after 1 day..........
Fungal growth average measurements (mm) on different
Dextrose Agar media under room temp. after 3 days........
Fungal growth average measurements (mm) on different
dextrose agar media under room temp. after 7 days:
Fungal growth average measurements (mm) on different
dextrose agar media under incubator temp. after 1 day.....
Fungal growth average measurements (mm) on different
dextrose agar media under incubator temp. after 3 days...
Fungal growth average measurements (mm) on different
dextrose agar media under incubator temp. after 7 days...
Fungal growth average measurements (mm) on different
dextrose agar media under incubator temp. after 14 days.
Efficacy (%) of different treatments on Tetranychus
Urticae IN-VItro...............occoooiiiiii e
Efficacy (%) of different treatments on Eutetranychus
orientalis IN-VItro.......................c
Efficacy (%) of different treatments on Brevipalpus
POENICIS IN-VILrO...............oc.ooii e
Average percentage of survival Oligonychus afrasiaticus
on palm trees after treatment..........................................

\%

Page
57
58
59
59
60

60
67

69
69
70
71
72
72
73
75
76
78

82



No.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

LIST OF TABLES (Continued)
Table

Reduction of individuals Oligonychus afrasiaticus on
palm trees after treatment...............................................
Survival percentage of Brevipalpus phoenicis mite
infested citrus’s leaves pre-treatments at Qalyubia
QOVEINOIALE. .. ..o
Survival percentage of Brevipalpus phoenicis mite
infested citrus’s leaves after 7 days of treatments at
Qalyubia governorate.......................ccooooii

Survival percentage of Brevipalpus phoenicis mite
infested citrus’s leaves after 14 days of treatments at
Qalyubia governorate.......................ccooociiii

Survival percentage of Brevipalpus phoenicis mite
infested citrus’s leaves after 21 days of treatments at
Qalyubia governorate......................ccoooiiiii
Survival percentage of Brevipalpus phoenicis mite
infested citrus’s fruits pre-treatments at Qalyubia
QOVEINOTALE. ...
Survival percentage of Brevipalpus phoenicis mite
infested citrus’s fruits after 7 days of treatments at
Qalyubia governorate......................ccoooiiiiii
Survival percentage of Brevipalpus phoenicis mite
infested citrus’s fruits after 14 days of treatments at
Qalyubia governorate...................cccccooeieiiiiie
Survival percentage of Brevipalpus phoenicis mite
infested Guava’s leaves Pre-treatments at Qalyubia
QOVEINOTALE. ...t
Guava’s leaves infested with Brevipalpus phoenicis after
7days of treatments at Qalyubia governorate..................
Guava’s leaves infested with Brevipalpus phoenicis after
14 days of treatments at Qalyubia governorate...............
Guava’s leaves infested with Brevipalpus phoenicis after
21 days of treatments at Qalyubia governorate...............
Pre -treatments of grapevines infested with Brevipalpus
californicus at Gharbia governorate..............................

Vi

Page

82

84

85

86

86

87

88

88

91
91
92

92



No.
50.

51.

52.

LIST OF TABLES (Continued)

Table Page
Treatments of grapevines infested with Brevipalpus
californicus at Gharbia governorate after 7 days............ 94
Treatments of grapevines infested with Brevipalpus
californicus at Gharbia governorate after 14 days............ 95
Treatments of grapevines infested with Brevipalpus
californicus at Gharbia governorate after 21 days............ 95

Vil


https://en.wikipedia.org/wiki/Gharbia_Governorate
https://en.wikipedia.org/wiki/Gharbia_Governorate

10.

11.

12.

13.

14.

LIST OF FIGURES
Figure

Numbers of Samples and collected mites species isolated
from different locations in EQypt..................cccoooei
Purification and reservation of mites associated with fruit-
trees from economical fruit trees.........cccoocvvveviiiiciiesnn,
Identification of four entomopathogenic fungi isolated from
mites associated with from economical fruit trees.
Identification of chosen fungal isolate (H3 = Moellerella
sloaneae & Synonymy: Hypocrella sloaneae) ................
Identification of chosen fungal isolate (H6 = Aschersonia
ADNOIMIS). ...,
Identification of chosen fungal isolates (H8 = Metarhizium
anisopliae).....................
Fungal growth on different agar media for selected
ISOIALES. ...
The greater wax moth (Galleria) different stages on old
wax media (old valuables dry honey comb) ....................
The greater wax moth (Galleria) larva’s stages infested
with selected entomopathogenic fungal isolates..
Some Fungal growth measurements on different agar
media for selected isolates....................cccoooiiiiiiiiiii
Entomopathogenic fungi four selected isolates via
commercial products used in experiments................c......
Sever infestation with O. afrasiaticus before and after
apPlCAtion ...
Number of individuals of O. afrasiaticus after
application.................
Treatment of Citrus trees infested with Brevipalpus
phoenicis mite at Kaha station, Qalyubia governorate,

VIl

Page

48

61
62

62

63

63

64

65

66

68

74

80

81


https://en.wikipedia.org/wiki/Qalyubia_Governorate

	1 - cover english HALA 12-4-2021 without MK.pdf (p.7-9)
	2 - abstract english HALA 12-4-2021 without MK.pdf (p.10-11)
	3 - ACKNOWLEDGEMENT english HALA 12-4-2021.pdf (p.12-13)
	4- contents HALA 10-2-2021.pdf (p.14-21)
	5- introduction HALA 12-4-2021.pdf (p.22-25)
	6-REVIEW OF LITERATURE 12-4-2021 معدل صياغة.pdf (p.26-50)
	7-MATERIALS AND METHODS 12-4-2021.pdf (p.51-64)
	8-RESULTS AND DISCUSSION 11-4-2021with.pdf (p.65-117)
	9- summry english HALA 12-4-2021.pdf (p.118-131)
	10- ref. HALA 12-4-2021.pdf (p.132-136)
	11- الملخص العربي HALA  12-4-2021.pdf (p.137-151)
	12- Cover عربي HALA  12-4-2021.pdf (p.152-155)



