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SUMMARY

The study highlights the nutritional value of sweet pepper, which is high in antioxidants, vitamins, and
other health-promoting properties. It also contains capsaicin, which boosts metabolism, helps burn
calories, and contributes to weight loss. It also contains vitamin C, which helps to strengthen the immune
system and improves its ability to function properly in the body. Sweet peppers are high in vitamin C, so
eating them regularly helps to strengthen the immune system. Many insects and animal pests attack
peppers. Nematodes are one of the most important pests, causing significant losses if not controlled.
Several genera of parasitic nematodes associated with pepper plants in Egypt have been documented,
including the root-knot nematode, canker nematode, ring nematode, dagger nematode, and spiral
nematode.

Meloidogyne spp., Pratylenchus spp., Criconemella spp., Xiphinema spp., Helicotylenchus spp.

But the most dangerous are the species belonging to the root-knot nematode genus Meloidogyne spp.,
which cause severe damage to the productivity of pepper crops in terms of quantity and quality. All
previous research studies recorded a negative correlation between the population density of root-knot
nematodes and the productivity of pepper crops in Egypt. Controlling plant-parasitic nematodes is
considered very difficult when compared to controlling other pests, due to the nature of the nematode's
life and behavior in the soil, and its attack on roots. Nematode management strategies typically depend on
chemical interventions utilizing conventional nematicides from the carbamate and organophosphorus
categories, administered through standard soil treatment methods or via smoking techniques. The primary
reliance on chemical control of nematodes using traditional pesticides has led to the emergence of
resistance to pesticides, and pollution of the environment, especially groundwater, with pesticides, in
addition to the negative side effects of these pesticides on human health and non-target organisms.
Therefore, many recent research studies have turned to searching for alternatives to traditional
nematicides that are safe for use in ecosystems, human health, and non-target organisms. The most
important of these alternatives is the use of biological pesticides (bio-pesticides), naturally occurring from
bacterial, fungal, or plant origin, which have been recorded successfully in controlling many types of
plant-parasitic nematodes. Among the safe and effective alternatives in controlling the population density
of nematodes are fertilizers and organic acids, which are characterized by a non-toxic physical
mechanism of action to reduce the ability of nematodes to penetrate the roots of plants treated with them.
Therefore, scientists have turned to controlling nematodes by using safe materials such as natural plant
products and using some types of safe pesticides.
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Aims of study:

1- Evaluating the effectiveness of some biofertilizers in reducing the population density of root-knot
nematode, Meloidogyne incognita compared to chemical pesticides, as well as their effect on the
vegetative and root characteristics of sweet pepper plants.

2- Assessing the efficacy of various commercial biopesticide formulations (derived from bacterial, fungal,
or plant sources) as effective nematicides, particularly against the prevalent root-knot nematode genus,
and comparing their impact on Meloidogyne incognita with that of chemical pesticides.

3- Developing a program to combat root-knot nematodes Meloidogyne incognita that infects pepper
plants by creating combinations between biofertilizers and biopesticides.

This study was conducted at the Biological Laboratory and research station attached to the Faculty of
Agriculture, Menoufia University - Shebin EI-Kom, Menoufia Governorate.

Results of the study:
First experiment:

Evaluation of the effectiveness of some biofertilizers against root-knot nematode that infect pepper
plants compared to the chemical pesticide Oxamyl:

An experiment was conducted in pots under field conditions in the farm of the Faculty of Agriculture,
Menoufia University to evaluate the effectiveness of six treatments against root-knot nematodes
Meloidogyne incognita that infect pepper, which are:

1- Potassium silicate

2- Salicylic acid (SA)

3- Biofertilizer (1-PHOS)
4- Humic acid

5- NPK fertilizer

6- Fulvic acid

Compared to the chemical nematode Vydate Oxamyl 24 L and to study the effect of these treatments
on the vegetative and root characteristics of the pepper plants.

The results showed significant differences between all treatments, as the oxamyl pesticide
outperformed the rest of the treatments and gave the highest mortality rate in root-knot nematode larvae
Meloidogyne incognita, reaching (85.2%) compared to the rest of the treatments, followed by the
treatment with humic acid, which gave a mortality rate in second-instar larvae of root-knot nematodes
reaching (69.6%) and led to a reduction in the percentage of complete females by (53.4%) and reduced
egg masses by (52.1%), as well as a reduction in root nodules by (50.0%) compared to the control. This
was reflected in the vegetative and root characteristics of pepper plants, as the treatment with humic acid
led to an increase in plant length by (30.0%), the weight of the vegetative mass by (42.6%), and an
increase in root weight by (60.0%) compared to the control. Potassium silicate treatment gave a mortality
rate in the second instar larvae of root-knot nematodes reaching (67.5%) and led to a reduction in the
percentage of complete females by (50.6%) and reduced egg masses by (47.4%) and led to a reduction in
root nodules by (50.0%) compared to the control. This was reflected in the vegetative and root
characteristics of pepper plants, as potassium silicate treatment led to an increase in plant length by
(28.5%) and an increase in the weight of the vegetative group by (38.3%) and an increase in the weight of
the roots by (56.0%) compared to the control. While the treatment with NPK fertilizer recorded the lowest
mortality rate reaching (60.7%) and led to a reduction in the percentage of complete females by (27.5%)
and reduced egg masses by (24.9%) and led to a reduction in root nodules by (16.7%) compared to the
control. This was reflected in the vegetative and root characteristics of pepper plants, as treatment with
NPK fertilizer led to an increase in plant length by (9.2%) and an increase in the weight of the vegetative
group by (16.6%), as well as an increase in the weight of the roots by (18.0%) compared to the control.
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Second experiment:

Evaluation of the effectiveness of some biopesticides against root-knot nematodes that infect pepper
compared to chemical pesticides:

This experiment was conducted to evaluate the effectiveness of three bio-nematicides, which are as
follows:
1- A plant-based pesticide Nemastop
2- A bacterial pesticide Nemaless
3- A fungal pesticide Bio-zeid

Compared to the chemical nematode Vydate Oxamyl 24 L and to study the effect of these treatments
on the vegetative and root characteristics of pepper plants.

The results showed significant differences between all treatments, as the nematicide Vydate
outperformed the rest of the treatments and gave the highest mortality rate in root-knot nematode larvae
Meloidogyne incognita, reaching (85.5%) compared to the rest of the treatments. This was followed by
the treatment with the fungal bio-pesticide Bio-zeid, which gave a mortality rate in the second-instar
larvae of root-knot nematodes reaching (71.3%) and led to a reduction in the percentage of complete
females by (71.3%) and reduced egg masses by (69.7%), as well as a reduction in root nodules by
(50.0%) compared to the control. This was reflected in the vegetative and root characteristics of pepper
plants, as treatment with the fungicide Bio-zeid led to an increase in plant length by (44.0%) and an
increase in the weight of the vegetative mass by (42.3%), as well as an increase in the weight of the roots
by (69.8%) compared to the control. Followed by treatment with the bacterial pesticide Nemaless, which
gave a mortality rate in the second instar larvae of root-knot nematodes reaching (78.1%) and led to a
reduction in the percentage of complete females by (59.1%) and reduced egg masses by (62.7%) and led
to a reduction in root nodules by (33.3%) compared to the control. This was reflected in the vegetative
and root characteristics of pepper plants, as treatment with the bacterial pesticide Nemaless led to an
increase in plant length by (36.2%) and an increase in the weight of the vegetative group by (35.8%) and
an increase in the weight of the roots by (50.9%) compared to the control. Treatment with the plant-based
pesticide Nemastop recorded the lowest mortality rate reaching (73.4%) leading to a reduction in the
percentage of complete females by (45.0%) reduced egg masses by (55.1%) and led to a reduction in root
nodules by (33.3%) compared to the control. This was reflected in the vegetative and root characteristics
of pepper plants, as treatment with the plant-based pesticide Nemastop increased plant length by (35.4%),
increased the weight of the vegetative group by (34.6%), and increased the weight of the roots by (37.7%)
compared to the control.

Third experiment:

Evaluation of mixtures between pesticides and biofertilizers and studying their efficiency in reducing
the number of root-knot nematodes and improving the vegetative and root characteristics of pepper:

In this experiment, mixtures were made between the best biofertilizer treatments in the results, which
are (humic acid and potassium silicate) and between biopesticides, as well as between biopesticides and
each other, and the results were compared with the traditional chemical pesticide Vydate. Nine treatments
were applied as follows:

1- Potassium silicate + Nemastop
2- Potassium silicate + Nemaless
3- Potassium silicate + Bio-zeid
4- Humic acid + Nemastop

5- Humic acid + Nemaless

6- Humic acid + Bio-zeid

7- Nemastop + Nemaless

307



Dalia Mohamed Youssef Abo Elela

8- Nemastop + Bio-zeid
9- Nemaless + Bio-zeid

The combined treatment (Humic acid + Bio-zeid) gave the best results as it led to the highest mortality
rate in the second instar larvae of the root-knot nematode Meloidogyne incognita that infects pepper
plants, reaching (87.2%), surpassing the chemical pesticide Vydate, which gave a mortality rate of
(84.8%). This dual treatment led to a reduction in the number of complete females by (83.7%), as well as
a reduction in egg masses by (73.7%) and a reduction in root nodules by (66.7%) compared to the control.
This was reflected in the vegetative and root characteristics of pepper plants, as the dual treatment (Humic
acid + Bio-zeid) led to an increase in plant length by (60.0%), an increase in the weight of the vegetative
mass by (67.0%), and an increase in the weight of the roots by (88.3%) compared to the control.
Subsequently, the dual treatment (Nemaless + Bio-zeid) resulted in a mortality rate of 86.3% in the
second-age larvae of the root-knot nematode Meloidogyne incognita that infects pepper plants, surpassing
the chemical pesticide's mortality rate of 84.8%. This dual treatment led to a reduction in the number of
complete females by (77.8%), as well as a reduction in egg masses by (68.4%) and a reduction in root
nodules by (66.7%) compared to the control. This was reflected in the vegetative and root characteristics
of pepper plants, as the dual treatment (Humic acid + Bio-zeid) led to an increase in the plant length by
(52.0%) and an increase in the weight of the vegetative group by (46.7%), as well as an increase in the
weight of the roots by (60.0%) compared to the control. The dual treatment (Nemastop + Bio-zeid) also
gave a mortality rate of second-instar larvae reaching (85.5%), surpassing the chemical pesticide as well,
and it also led to improving the vegetative and root characteristics of pepper plants.

Fourth experiment:

Analysis of polyphenol oxidase and peroxidase enzymes of the roots of treated plants revealed that ,
the binary treatment (Humic acid + Bio-zeid) led to an increase in the activity of the peroxidase enzyme
as (11.2%) and an increase in the activity of the polyphenol oxidase enzyme by (10.3%) compared to the
chemical pesticide Oxamyl, which reduced the activity of the peroxidase enzyme by (4.5%) and reduced
the activity of the polyphenol oxidase enzyme by (4.1%), indicating that treating with fertilizers and
biopesticides lead to an increase in the resistance of the plant to the parasitic nematodes, while the
chemical pesticide reduces the immunity of the plants.

Therefore, this study recommends using any of the binary treatments used in the third experiment,
especially the binary treatment (Humic acid + Bio-zeid) because it is considered one of the safe
treatments for human, animal and plant health, and it is also effective and cheaper than traditional
chemical pesticides that are harmful to the environment and public health, as well as expensive.
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