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ABSTRACT
Part 1: The reactions of four eggplant cultivars (Anan, 999, Black Beauty

and Classic). to root-knot nematode Meloidogyne javanica were investigated.
Results show that eggplant cv. Classic L. was the most susceptible to M. javanica.

Part 2: Utilization of Salicylic acid by immersion and spraying was studied.
Results show that immersion was the most effective application way in reduced of
number of galls, egg- masses and eggs/root system.

Part 3. Combination of Salicylic acid by immersion and spraying with
Mycorrihizin and Ascorbic acid by immersion and spraying with Mycorrihizin was
examined. Results show that Mycorrihizin enhanced the effect of Salicylic acid
and Ascorbic acid on nematode criteria and some plant growth parameters and the
most effect was utilization by immersion.

Part 4: Treatment with silver nanoparticles with Salicylic acid, Ascorbic
acid and mycorrihizin were studied. Results revealed that the most effective
treatment was silver nanoparticles at concentrations 50, 100 and 150ug/L and
Ascorbic acid by immersion with reduction%100% in gall formation of M.
javanica and achieved high increasing% in plant growth parameters especially in
number and weight of fruits/ plant.

Part 5: The effect of silver nanoparticles before transplanting and during
transplanting at concentrations 50, 100, 150ug/L were examined on some plant
growth parameters and nematode criteria. Results show that silver nanoparticles
before transplanting achieved 100% reduction in number of galls, egg- masses,

eggs/root system, followed by silver nanoparticles.



Contents Page
1 INTRODUCTION 1
2 REVIEW OF LITERATURE 3
2.1 Distribution of root-knot nematode and their 3
damage
2.2 Distribution of root-knot nematodes in Egypt 4
2.3 Control of root-knot nematode (Meloidogyne 4
spp.)
2.3.1 | Effect of salicylic acid on root-knot nematode. 4
2.3.2 | Effect of ascorbic acid on root-knot nematode. 6
2.3.3 | Effect of arbuscular mycorrhizal fungi on 8
(AMF) root-knot nematode
2.3.4 | Synthesis, collecting and characterization of 12
Ag-NPs
2.3.5 | Effect of silver nanoparticles (AgNPs) on root- 14
knot nematode control
3 MATERIALS AND METHODS 19
3.1 Source of root-knot nematode used in the 19
present study
3.2 Extraction of Nematodes 19
3.3 Identification 19
3.4 Preparation of inocula 20
3.5 Synthesis of AgNPs 20
3.6 Characterization of the resulting AgNPs 20
-The Uv-Vis/Spectroscopy (Uv/Vis.)
-Transmission Electron Microscopic imaging
(TEM)
-Surface zeta-potential
3.7 Laboratory Experiments 21
3.8 Greenhouse Experiments 22
3.8.1 | Susceptibility of eggplant cultivars to root-knot 23
nematode (Meloidogyne javanica)
3.8.2 | Control of root-knot nematode (Meloidogyne 23
javanica)
3.9 Field Experiments 25
3.10 | Enzymes extraction 28
3.10.1 | Peroxidase assay 29
3.10.2 | Polyphenoloxidase assay 29

I1




Contents Page
3.10.3 | Phenylalanine ammonia layase assay 29
3.11 | Quantitative reverse transcription-polymerase 29
chain reaction (QRT-PCR)
3.12 | Determination of AgNPs residuals in fruits 31
3.13 | Statistical analysis 32
4 RESULTS 33
4.1 Characterization of AgQNPs 33
4.1.1 | Transmission electron microscopic imaging 33
(TEM) analysis
4.1.2 | Surface zeta-potential (Z-potential) 34
4.2 Laboratory Experiments 35
4.3 Greenhouse Experiments 39
4.3.1 | Susceptibility of eggplant cultivars to root-knot 39
nematode (Meloidogyne javanica)
4.3.2 | Control of root-knot nematode (Meloidogyne 39
javanica)
4.4 Field Experiments 45
4.5 Determination of enzyme activity 67
4.6 Quantitative Real-time polymerase chain 75
reaction (qRt-PCR)
4.7 Determination of AgNPs residuals in fruits 77
5 DISCUSSION
6 SUMMARY 83
7 LITERATURE CITED 87
8 ARABIC SUMMARY

I




List of tables

Number of table

Title of table

Page

1

Effect of different concentrations of AgGNPs on egg-
hatching of root-knot nematode M. javanica in vitro.

36

2

Effect of different concentrations of AgGNPs on the
mortality (%) of second stage juveniles (j2) of root-
knot nematode M. javanica in vitro

36

Effects of root-knot nematode M. javanica on some
disease parameters of four cultivars of eggplant, under
greenhouse conditions.

39

Effects of SA, AA, Mycorrihizin and AgNPs
application by different methods (immersion and
spraying) on some disease parameters of eggplant
plants infested with M. javanica, under greenhouse
conditions.

41

Effect of AgNPs concentrations utilizing by different
application methods on some disease parameters of
eggplant plants infested with M. javanica under
greenhouse conditions.

44

Effects of application methods (immersion or spray)
with SA, AA, Mycorrihizin and AgNPs, on some
disease parameters of eggplant plants infected with M.
javanica, under field conditions.

46

Effect of AgNPs concentrations by different methods
on some disease parameters of eggplant plants infected
with root-knot nematode M. javanica, under field
conditions.

54

Effect of irrigation and spray methods on plant
parameters with SA, AA, Mycorrihizin and AgNPs
under field conditions.

62

Effects of different application methods and
concentrations with AgNPs, on some growth
parameters of eggplant plants infected with M.
javanica, under field conditions.

64

10

AgNPs residuals in fruits of eggplant plants mg/k

76

IV




List of figures

Number of figure

Title of figure

Page

1

Absorption spectrum of the AgNPs sized (8—11nm)
colloidal solution (403 nm).

33

2

Analysis of AgNPs. (A) A TEM image of AgNPs
colloidal solution (1) dispersed on a TEM copper
grid (a scale bar: 200 nm). (B) A histogram
illustrating size distribution of Ag nanoparticles (0—
100 nm), and (C) A pie chart representing particles
distribution within the resulted histogram (B).

34

Zeta potential analysis micrograph of silver
nanoparticles used against M. javanica on eggplant
plants.

35

Stages of the effect of AgNPs on Egg-hatching of
M. javanica eggs, under laboratory conditions.

37

Stages of the effect of AgNPs on second stage
juveniles (j2) of M. javanica under laboratory
conditions.

38

Effects of application methods (immersion or
spray) with SA on some disease parameters of
eggplant plants infected with M. javanica, under
field conditions. A: Salicylic acid immersion, B:
Salicylic acid spraying and C: Control

47

Effects of application methods (immersion or
spray) with AA, on some disease parameters of
eggplant plants infected with M. javanica, under
field conditions. A: Ascorbic acid immersion, B:
Ascorbic acid spraying and C: Control

48

Effects of application methods (immersion or
spray) with SA, AA, Mycorrihizin on some disease
parameters of eggplant plants infected with M.
javanica, under field conditions. A: Salicylic acid
immersion +Mpycorrihizin, B: Salicylic acid
spraying +Mycorrihizin and C: Control

49




Number of figure

Title of figure

Pag50e

9

Effects of application methods (immersion or
spray) with AA, Mycorrihizin and on some disease
parameters of eggplant plants infected with M.
javanica, under field conditions. A: Ascorbic acid
immersion + Mycorrihizin, B: Ascorbic acid
spraying +Mycorrihizin and C: Control.

50

10

Effects of application methods (immersion or
spray) Mycorrihizin on some disease parameters of
eggplant plants infected with M. javanica, under
field conditions. A: Mycorrihizin B: Control.

o1

11

Effects of application methods (immersion or
spray) with SA, AA and AgNPs, on some disease
parameters of eggplant plants infected with M.
javanica, under field conditions. A. AgNPs 150ug
+ Salicylic acid spraying  B. AgNPs 150ug +
Ascorbic acid spraying C. control.

52

12

Effect of AgNPs concentrations before
transplanting on root-knot nematode M. javanica
under field conditions. A= AgNPs with 50 pg/l, B=
AgNPs with 100 pg/l, C= AgNPs with 150 pg/l D=
control

53

13

Effect of AgNPs concentrations after transplanting
on root-knot nematode Meloidogyne javanica
under field conditions. A= AgNPs with 50 pg/l, B=
AgNPs with 100 pg/l, C= AgNPs with 150 pg/l D=
control.

55

14

Effect of AgNPs concentrations and Mycorrihizin
on root-knot nematode M. javanica under field
conditions. A= AgNPs with 50 pg/l, B= AgNPs
with 100 pg/l, C= AgNPs with 150 pg/l D=
Control.

56

15

Effect of AgNPs concentrations and Salicylic acid
after transplanting on root-knot nematode M.
javanica under field conditions. A= AgNPs with
50 pg/l, B= AgNPs with 100 pg/l, C= AgNPs with
150 g/l D= Control.

57

VI




Number of figure

Title of figure

58

16

Effect of AgNPs concentrations and Ascorbic acid
after transplanting on root-knot nematode M.
javanica under field conditions. A= AgNPs with 50
ug/l, B= AgNPs with 100 pg/l, C= AgNPs with
150 g/l D= Control.

Pag59e

17(a)

Activity of polyphenol oxidase (PPO) enzyme in
the roots of eggplant plants infected with M.
javanica, under field conditions.

59

17(b)

Activity of peroxidase (POX) enzymes in the roots
of eggplant plants infected with M. javanica, under
field conditions.

69

17(c)

Activity of phenyalanine ammonia-lyase (PAL)
enzyme in the roots of eggplant plants infected
with M. javanica, under field conditions.

70

18(a)

Quantitative Real-time polymerase chain Reaction
(gRt-PCR) validation of PPO, relative gene
expression levels in roots of eggplant inoculated
with M. javanica, under field conditions.

71

18(b)

Quantitative Real-time polymerase chain Reaction
(gRt-PCR) validation of PAI relative gene
expression levels in roots of eggplant inoculated
with M. javanica, under field conditions.

72

18(c)

Quantitative Real-time polymerase chain Reaction
(QRt-PCR) validation of POX relative gene
expression levels in roots of eggplant inoculated
with M. javanica, under field conditions.

73

19

AgNPs residuals in fruits of eggplant plants mg/k.

74

VII




