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ABSTRACT

Marwa  Abd-Elmonem  Mohamed Abd-Allah:  Factors
Influencing Certain Cucumber Cultivars to The Infestation
With Pests and The Occurrence of Natural Enemies.
Unpublished Ph.D. Thesis, Department of Plant Protection,
Faculty of Agriculture, Ain Shams University, 2015.

Survey of pests and their associated natural enemies was studied on
seven cucumber cultivars (Fahd, PX 03648585, Bahi, CBA-911264 F1,
Dora, CBA 910747 F1 and Nemsse) at Wardan, Giza Governorate during
two successive growing seasons, 2012 and 2013. The results indicated
that thirty species belonging to twenty eight genera and nineteen families
of ten orders were recorded. In addition, seasonal abundance of certain
pests, Thrips tabaci lind., Bemisia tabaci Genn., aphids (Aphis gossypii L.
and Myzus persicae) and Tetranychus urticae Koch was studied. The
peaks of activities of these pests changed in number according to the
tested cultivars in both years. The relation between the temperature
(maximum, mean and minimum) and relative humidity as abiotic factors
and predators as a biotic factor were also studied. The relations between
these factors and mean numbers of the different pests differed among the
different cultivars from no relation to positive or negative relations. In
addition, the combined effect of all the studied factors also differed from
strong effect to low effect on the population density of the studied pests
among the different cultivars. Meanwhile, the seasonal abundance of
predators associated with these pests showed low activity of these
predators through the studied seasons on seven tested cucumber cultivars.

The rate of infestation with the pests to seven cultivars during

vegetative, flowering and fruiting stages varied during two successive



growing seasons (2012 and 2013). The population density of T. tabaci, B.
tabaci, aphids (Aphis gossypii and Myzus persicae) and T. urticae was
significantly increased during flowering stage in both studied seasons.
According to the susceptibility of seven cucumber cultivars to
infestation with the considered pests, it could be concluded that generally
PX 03648585 was the less susceptible cultivar to infestation with the four

studied pests in both seasons and Bahi was the highest susceptible one.

The relation between the mean numbers of tested pests infested
investigated cultivars and the mean number and length of hairs
(Trichomes) was also studied. The results showed relationship between
the population densities and mean number and length of hairs leaves of on
all cucumber cultivars.

Also, the determination of the content of some chemical
components in the uninfested dry leaves of seven cucumber cultivars was
studied only for the summer season, 2013 to explain the differences in
susceptibility of tested cultivars. The high susceptible cultivars, which
presented the highest number of studied pests were correlated with high
content of protein, carbohydrate, lipid, reduced sugar, total amino acid
and total phenol while the higher tolerant cultivars contained mid or low
amounts.

Keywords: Survey, Seasonal abundance, Susceptibility of cucumber,
Thrips tabaci, Bemisia tabaci, Aphis gossypii, Myzus
persicae, Tetranychus urticae, Predators, Protein,
Carbohydrate, Lipid, reduced sugar, Total amino acid, Total
phenol.



ACKNOWLEDGEMENT

First at all, great thanks and gratitude to Allah, who guide me to
this way and help me in all my life. All words, all feelings and all praise
will not be enough to thank Allah.

The writer would like to express the deepest gratitude to my
Principal Supervisor, Prof. Dr. Azza Kamal Emam, Emeritus Professor
of Economic Entomology, Department of Plant Protection, Faculty of
Agriculture, Ain Shams University who introduced me to the wonderful
world of entomology and valuable advices, preparation of the manuscript
and overcoming difficulties throughout the whole period of study.

The authoress grateful to Prof. Dr. Hamdy El-Saeid Mohamed,
Professor of Economic Entomology, Department of Plant Protection,
Faculty of Agriculture, Ain Shams University and Dr. Ahmed Ramadan
Ibrahim Hanafy, Senior Researcher of Economic Entomology,
Department of Vegetable Insect Pests, Plant Protection Research Institute
for stimulating, encouragement and guidance during the experimental
work.

Deep thanks to the colleagues of the Insect Taxonomy Department
at Plant Protection Research Institute for their help in identification of the
collected insects.

Deep thanks are also due to Emad Samir Mansour, Lecturer
Assistant, Department of Plant Protection, Faculty of Agriculture, Ain
Shams University for help me in phytochemical analysis.

The writer could never have reached this point without the love and
support from my family for their great help and assistance during the
study.

Finally, the writer would like to thank all the staff members in the
Plant Protection Department of Faculty of Agriculture, Ain Shams
University and Plant Protection Research Institute, Agricultural Research
Center for helping and real cooperation.



CONTENTS

LIST OF TABLES.....cciiiiiiiiiiiiiiiiiiiiiniinicecnenn,
LIST OF FIGURES.......cccctiiiiiiiiiiiiiiiiiiiiiieiicennenns

INTRODUCTION ..cciiiiiiiiiiiniiieiieritcieciaccsecsaccnccnsnnen.
REVIEW OF LITERATURE.......ccccccttitiiiiiiiiiniinenncnnen.

1. Cucurbit plants...........ooooiiiii
1.1. Survey Of PestS......oviri i
1.2. Seasonal abundance of pests................ccoooiiiiniaii.
2. Natural enemies. .........coooiieiiiiii e
2.1 Predators. .....o.vneieee e
2.1.1. Survey of predators............ccovviiiiiiiiiiiia
2.1.2. Seasonal abundance of predators.........................
3. Effect of abiotic factors (temperatures and relative
humIdity). ...
4. Relationship between population density of certain pests
and growth Stages..........coeveiriiiiiiiiii e
5. Susceptibility of different cucumber cultivars to some
pests infestation...........ocooeviiiii i

5.1. Field experiments...........ccooiiiiiiiiiiiieee
5.2. Laboratory experiments ..............cccooeeiiiiiiiiiinnn..
5.2.1. Effect of some phytochemical components on the
infestation degree of some pests........................

5.2.2. Morphological characters...................coooevnn.n.
MATERIALS AND METHODS.....ccccttiriininininenenenn
1. Ecological studies .............ccooiiiiiiiiiiiiis
1.1. Survey of pests infesting cucumber cultivars and their
associated predators ............ooeiiiiiiii
1.2. Seasonal abundance of certain pests infesting

cucumber cultivars and their associated predator.......

1.3. Relationship between population density of pests and
growth stages of plant infesting seven cucumber
cultivars

1.4. Susceptibility of different cucumber cultivars to the
infestation degree with the four studied pests.............

17
17
17
23
23
28
30
30
30
30

32

32



1.4.1. Field Studies........cooevniiiiiii e
1.4.2. Laboratory Studies..........ooovviiiiiiiiiiiiiieiea,

1.4.2.1. Analysis of phytochemical components of the
tested cucumber cultivars leave......................

1.4.2.2. Morphological studies..................cccooeiiiiiinn,

2. Statistical analysis................ccoooiiiiiiiii

RESULTS AND DISCUSSION ...ccovtiiiiiiniiniianiecneincnens

I. Ecological StUIES ...ceuvvieininiiuiniieiniiiieiniieiacenecnnes
1. Survey of pests infesting different cucumber cultivars
and their associated predators in Giza Governorate.......
1.1. Class: INSECtA. ......ovveeiii i
1.1.1. Order: Orthoptera...........c.cooevviiiiiiiiiiiiieinenn.
1.1.2. Dermaptera. .. ..c.verieeieiee e
1.1.3. Order: Hemiptera...........ccooeeiiiiiiniiiiienenen.
1.1.4. Order: Thysanoptera...........cccoveeveierieieeeneannnnn.
1.1.5. Order: Neuroptera...........c.oeeuieriieieiianienannnn
1.1.6. Order: Lepidoptera............cooevivriiiiiiiiiianenn...
1.1.7. Order: Coleoptera...........ccovviiiiiiiiiiiian,
1.1.8. Order: DIptera.........ooveniiieiieeeieieeeeeaenees
1.1.9. Order: Hymenoptera............ccoeevveieniininannn.n.

1.2. Class: Arachnida (Sub class: Acari).....................
1.2.1. Order: Acariformes...........ccoooveiviiiiiiiiiieen...
1.2.2. Order: Parasitiforms................ccocoviiiiiiiin ..
2. Seasonal abundance of certain pests infesting cucumber
CURIVAIS. ...
2.1. Thrips tabaci (nymphs+ adults)...........................
211 Fahd cultivar.............oooiiii
2.1.2. PX 03648585 cultivar...............c.ccoevviieinianan...
2.1.3. Bahicultivar...............cooiiiiii
2.1.4. CBA 911264 Flcultivar..................coooeiiini..
2.1.5. Dora CUIVar..........ccoiiiiiiiieee e,
2.1.6. CBA 910747 Flcultivar...................cooeeenn.l.
2.1.7. Nemsse cultivar................cooviiiiiiiiiiin. .
2.2. Bemisia tabaci (nymphs+ eggs).........cccevvivininnn..
221 Fahd cultivar.............coooiiii

32
33

33
37
37
38
38

38
38
38
38
38
39
39
40
40
40
41

41
41
41

44
45
45
45
45
45
54
54
54
55
55
55



2.2.3. Bahicultivar..................coo
2.24. CBA911264Flcultivar.............cevvvviinennnn...
2.2.5. Dora Cultivar..............ccooviiiiiiiiiiiie e,
2.2.6. CBA 910747 Flcultivar............ccovvviivnininnnn.n.
2.2.7. Nemsse CUIVar.............coeviviiiiiiiiiiiienannen,
2.3. Aphids [Aphis gossypii + Myzus persicae (adults+

2.3.2. PX 03648585 cultivar...........c.covveeeiiiiiiii.
2.3.3. Bahicultivar.........coooe

2.3.5. Dora cultivar.............cooviiiiii
2.3.6. CBA 910747 Flcultivar............ccooeviiinininnnn...
2.3.7.Nemsse CUltiVar............cccoevviiiiiiiiiiiiiiieen,
2.4. Tetranychus urticae (eggs+ nymphs+ adults)..........
241 . Fahd cultivar............ccoooiiiii e
2.4.2. PX 03648585 cultivar..............c.cocvevvviiiininannnn.
2.4.3.Bahi cultivar..................ocoiiii
24.4. CBA 911264 Flcultivar.............cccoeevieninn...
2.45.Dora CUlivar..............cooooiiiiiii
2.4.6.CBA 910747 Flcultivar..............ccovvvvvinnnnnnn.
2.4.7.Nemsse Cultivar.............coooiviiiiiiiiiiiienene,

3. Seasonal abundance of predators associated with pests

infesting cucumber cultivars and their relation to their

3.1.3.Bahi cultivar..............ccooiiii
3.1.4.CBA 911264 Flcultivar...............ccooieviininn....
3.1.5.D0ra cultivar ..........cooiiiiii
3.1.6.CBA 910747 Flcultivar...............cooevieiiiennannnnn.
3.1.7.Nemsse CUltivar..............cocoovvieiiiiiiiiiia e,
3.2. Coccinella undecimpunctata...................coeeuenn.
321 Fahd cultivar.............ooiiii
3.2.2. PX 03648585 cultivar..............ccoovvieniiiiiinnan.n.

55
55
64
64
64

73
73
73
73
73
82
82
82
83
83
83
83
83
84
84
84

85
85
85
87
87
87
88
88
88
90
90
90



3.23.Bahi cultivar...............cooiiiiii
3.24.CBA 911264 Flcultivar ............c.coeeviiviiiiiannn,
3.25.Dora cultivar...........cooiii
3.2.6.CBA 910747 Flcultivar...............cceviiiiinnnn..
3.2.7.Nemsse CUliVar..............coiiiiiiiiiiieea,
3.3 OFIUS SP. ettt e
331 Fahd cultivar...........cocooiii
3.3.2. PX 03648585 cultivar..............cccoveiiniiniiinian e,
3.33.Bahi cultivar.............coooiii
3.3.4.CBA 911264 Flcultivar................cooeeviiiinn...
3.35.Doracultivar...........ccooiii
3.3.6. CBA 910747 Flcultivar...............ccooeviiviiann.
3.3. 7. Nemsse CUltivar...........ccoooiiiiiiiii i,
3.4.Syrphus corollae..............coooiiiiii
341 Fahd cultivar..............oooiii
3.4.2. PX 03648585 cultivar..............ccoovvieniiiniinian.n.
3.4.3.Bahi cultivar.............cocooiii
3.4.4. CBA 911264 Flcultivar.............c..coevvieninn...
34.5.Doracultivar...........oooiii
3.4.6.CBA 910747 Flcultivar...............ccoevvviiiinn...
3.4.7.Nemsse cultivar..............ccoovieiiiiiiiiin,
3.5, AMDBIYSEIUS SP. ..ovii
351 Fahd cultivar.............oooii
3.5.2. PX 03648585 cultivar..............cccoovivviiiinnann s,
3.5.3.Bahi cultivar...............cooiii

3.5.7. Nemsse CUultivar...............cooeveiiiiiiiiiiiiieea,
4. Effect of some ecological factors on population
dynamics of certain pests infesting seven cultivars
of cucumber plant during two successive seasons
2012 & 2013 at Wardan, Giza Governorate ...........
4.1.ThripstabacCi.........ccoooeviiiiii e,
4.2.B.tabaCi.......c.ooviiiii i
4.3. APhIS QOSSYPIT ..evivvieiiii e

91
91
91
92
92
92
92
93
93
93
94
94
94
96
96
96
97
97
97
97
99
99
99
99
100
100
100
100
102

102
103
104
110



4.4, Tetranychus urticae................oooeviiiiiiiiiiinn, 117
5. Relationship between population density of certain pests
and plant growth stages of seven cucumber cultivars...... 119
5.1. T. tabaci (Lind.) (nymphs+ adults) ........................ 119
5.2. B. tabaci (Genn.) (eggs+ nymphs) .................oeeee. 121
5.3. Aphids [A. gossypii L. and Myzus persicae] (nymphs+
AAUIES) L. 125
5.4. T. urticae (Koch) (eggs+ nymphs+ adults)................ 128
6. The susceptibility of seven cucumber cultivars to
infestation with the considered pests. ..................... 131
B.1. T.tabaCl ..ot 131
6.2.B. tabaCH ...o.vvii 133
6.3, AL QOSSYPII. . ettt 134
B.4. T. UMICAR. .. ettt 134
I1. Laboratory Studies ...ccceeiveeieeiiiieniieneecnecnsennnnes 137

1. Relationships between phytochemical contents in leave
of seven cucumber cultivars and population density of

Certain PeSES. ... ..o 137
1.1 ThripS tabaci.......ocovviiiiii e, 137
1.2. Bemisia tabacCi............ccoeiiiiiiiii 141
1.3. Aphids (Aphis gossypii and Myzus persicae) ............ 142
1.4. Tetranychus urticae................oceeeviiieiiiiiinnann., 143

2. Effect of hair (number and length) of cucumber leave on
certain pests populations infesting seven cucumber

CURIVAIS. ... 144

2.1, TotabaClh. ..o 144

2.2. B. tabaci (eggst nymphs) ...l 145
2.3. Aphids [A. gossypii and M. persicae (nymphs+

AdUIS)]. .o 146

2.4. T. urticae (eggs+ nymphs+ adults)....................... 147

SUMMERY .. iiiiiiiiiiiiiiiiiiiinneiiiieeiiisensssssscsssscssssssees 151

REFERENCES ....cuiiiiiiiiiiiiiiiiiiiieiiiiinetioiesstcssessscsnnsnn 164

ARABIC SUMMERY....ccctiitiiiiiiiiiiiiiiiieiieiiiieieinciaceen



2A

2B

LIST OF TABLES

Survey of the insects (pests and predators) and mites
occurred on cucumber plant during 2012- 2013 at
Wardan, Giza Governorate.............oovvvvvinnnnvinennnns
Survey of pests infesting cucumber plants during
summer seasons 2012- 2013 at Wardan, Giza
GOVEIMOTALE ...t e
Survey of predators associated with pests infesting
cucumber plants (cucumber) during 2012-2013 at
Wardan, Giza Governorate.............c.coeevvvieenenennn..
Weekly mean numbers of Thrips tabaci (nymphs +
adults)/ 10 leave infesting seven different cucumber
cultivars and  the corresponding maximum, minimum
and mean temperatures and relative humidity during
two successive growing seasons 2012 & 2013, at
Wardan, Giza Governorate.............ccooeveeveeeninnnn.
Weekly mean numbers of Bemisia tabaci (eggs+
nymphs) / 10 leave infesting seven different cucumber
cultivars and the corresponding maximum, minimum
and mean temperatures and relative humidity during
two successive growing seasons 2012 & 2013, at
Wardan, Giza Governorate.............cvevveineeninennnns
Weekly mean numbers of aphids [Aphis gossypii +
Myzus persicae (nymphs+ adults)] / 10 leave infesting
seven  different  cucumber  cultivars and  the
corresponding  maximum,  minimum and  mean
temperatures and relative  humidity during two
successive growing seasons 2012 & 2013, at Wardan,
Giza GOVEIMOIate. ... ..ot

Weekly mean numbers of Tetranychus urticae (Eggs+
nymphs+ adults) / 10 leave infesting seven different
cucumber cultivars and the corresponding maximum,
minimum and mean temperatures and relative humidity
during two successive growing seasons 2012 & 2013,
at Wardan, Giza Governorate ................ccceeevenennns

Page

39

42

43

46

56

65

74



10

11

12

13

VI

Weekly mean numbers of Chrysoperla carnea (eggs+
larvae+ adults) / 10 leave associated with pests
infesting seven different cucumber cultivars during two
successive growing seasons 2012 & 2013, at Wardan,
Giza GOVEIMOTate. ... ..oviniieeeiiieeiieee e,

Weekly mean numbers of Coccinella undecimpunctata
(eggs+ larvae+ adults) / 10 leave associated with pests
infesting seven different cucumber cultivars during two
successive growing seasons 2012 & 2013, at Wardan,
Giza GOVEIMOIate.......oveeierieieeeeeeeeeeeeeeae

Weekly mean numbers of Orius sp. (nymphs+ adults) /
10 leave associated with pests infesting seven different
cucumber cultivars during two successive growing
seasons 2012 & 2013, at Wardan, Giza
GOVEIMOTALE. ...\ttt

Weekly mean numbers of Syrphus corollae (larvae) /
10 leave associated with pests infesting seven different
cucumber cultivars during two successive growing
seasons 2012 & 2013, at Wardan, Giza
GOVEIMOTALE. ...\ttt eeee e

Weekly mean numbers of Amblyseius sp. (eggs+
nymphs+ adults) / 10 leave associated with pests
infesting seven different cucumber cultivars during two
successive growing seasons 2012 & 2013, at Wardan,
Giza GOVEIMOIate. .....vevie e,
The simple correlation, multiple  regression and
explained variance between two physical factors,
(maximum, minimum and mean temperatures and
mean relative humidity) and the changes in number of
Thrips tabaci infesting seven cucumber cultivars
during two seasons 2012 and 2013 at Wardan, Giza
GOVEIMOTALE. . ..ottt
The simple correlation and explained variance between
Thrips tabaci and their associated predators on seven
cucumber cultivars during two summer seasons 2012
and 2013, at Wardan, Giza Governorate ..................

86

89

95

98

101

105

106



14

15

16

17

18

19

20

VIII

The simple correlation, multiple  regression and
explained variance between two physical factors,
(maximum, minimum and mean temperatures and
mean relative humidity) and the changes in number of
Bemisia tabaci infesting seven cucumber cultivars
during two seasons 2012 and 2013 at Wardan, Giza
GOVEIMOTAE. ...\t

The simple correlation and explained variance between
Bemisia tabaci and their associated predators on seven
cucumber cultivars during two summer seasons 2012
and 2013, at Wardan, Giza Governorate ..................
The simple correlation, multiple  regression and
explained variance between two physical factors,
(maximum, minimum and mean temperatures and
mean relative humidity) and the changes in number of
Aphis gossypii and Myzus persicae infesting seven
cucumber cultivars during two seasons 2012 and 2013
at Wardan, Giza Governorate................ccooevveninnne.
The simple correlation and explained variance between
aphids (Aphis gossypii and Myzus persicae) and their
associated predators on seven cucumber cultivars
during two summer seasons 2012 and 2013, at Wardan,
Giza GOVEIMOIate. ......o.veieiiie e,

The simple correlation, multiple  regression and
explained variance between two physical factors,
(maximum, minimum and mean temperatures and
mean relative humidity) and the changes in number of
Tetranychus urticae infesting seven cucumber cultivars
during two seasons 2012 and 2013 at Wardan, Giza
GOVEIMOTALE. ... .ottt

The simple correlation and explained variance between
Tetranychus urticae and their associated predator on
seven cucumber cultivars during two summer seasons
2012 and 2013, at Wardan, Giza Governorate ...........
The combined effect (explained variance) of the biotic
(predators) and abiotic factors (minimum, maximum

108

109

111

112

113

114



21

22

23

24

25

26

27

28

and mean temperatures and mean relative humidity) on
four pests in seven cucumber cultivars during two
summer seasons 2012 and 2013, at Wardan, Giza
GOVEIMOTALE. ...ttt
Relationships between plant growth stages of seven
cucumber cultivars and mean number of Thrips tabaci
(nymphs+ adults) / 10 leave during seasons, 2012 and
2013 at Wardan, Giza Governorate .......................
Relationships between plant growth stages of seven
cucumber cultivars and mean number of Bemisia
tabaci (eggs+ nymphs)/ 10 leave during seasons, 2012
and 2013 at Wardan, Giza Governorate ..................
Relationships between plant growth stages of seven
cucumber cultivars and mean number of aphids [Aphis
gossypii and Myzus persicae (nymphs+ adults)] / 10
leave during seasons, 2012 and 2013 at Wardan, Giza
GOVEIMOTALE. ...ttt e
Relationships between plant growth stages of seven
cucumber cultivars and mean number of Tetranychus
urticae (eggs+ nymphs+ adults)/ 10 leave during
seasons, 2012 and 2013 at Wardan, Giza
GOVEIMOTALE. ...\ttt e
Mean numbers of T. tabaci, B. tabaci, aphids (A.
gossypii and M. persicae) and T. urticae per 10 leave
on seven cucumber cultivars during two successive
seasons 2012 and 2013, at Wardan, Giza
GOVEIMOTALE. ... ..,
Relationships between the content of phytochemical
components in leave of seven cucumber cultivars and
mean number of T. tabaci / 10 leave during season,

Relationships between phytochemical components of
seven cucumber cultivars and mean number of Bemisia

tabaci/ 10 leave during season,

Relationships between phytochemical components of

115

121

123

126

129

132

136

138



