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V. SUMMARY AND CONCLUSION

Pathogenic fungi are the main infectious agents in plants, causing alterations
during developmental stages during pre-harvest and post-harvest for crops, vegetables
and fruits. The microbiology of cereals and fruits are highly dominated by fungi, being
Aspergillus spp. and Fusarium spp., the most commonly isolated genera. Losses of plants
quantity and quality due to plant infected with fungal pathogens and/or their toxins of
great concern to public health it can only be reduced if protected the plants or crops by
controlling fungal pathogens with a proper fungicides to protect the pre-harvest plants
and reduce food borne outbreaks and assure consumers a continuing safe, wholesome,
and nutritious food supply. Also food borne illness caused by consumption of
contaminated foods with pathogenic fungi has been.

Chemical fungicides may be available to effectively control plants fungal
diseases; Excessive application of these synthetic fungicides may not always be desirable.
The improper use of these fungicides harmful effects on the health of human, animals and

environment and the no longer make them attractive to use.

So that, the present work aimed to replace the undesirable and unsafe organic
fungicides with natural and safe sources for potent biocontrol to destructive plant fungal
diseases. The main objective of the present study was to investigate antifungal properties
of wild and medicinal plants extracts and essential oils against some phytopathogenic
fungi, causal agents of destructive diseases for economical crops, vegetables and fruits.
The under investigation Fungi were: Aspergillus flavus, A. oryzae, A. fumigatus,
Penicillium chryogenum, p. commune, Fusarium oxysporum, F. brachygibbosum, F.
solani, and Rhizoctonia solani,

All the fungal species were isolated and studied morphologically using Traditional
practices for studies of fungi include their macroscopic features as well as microscopic
characteristics.

In order to confirm Traditional morphological characterizations of the fungal

isolates by molecular identification by preparation of genomic DNA for different nine
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isolates and amplified ITS region by convention PCR using universal primers (ITS1,
ITS4) and purifies the obtained PCR product. The purified PCR product was subject to
DNA sequence and analyzed by the basic local alignment search tool (BLAST) at NCBI
database to identify and differentiate between the isolated the fungal isolates. on the basis
of AGS ct to DNA sequencing. The obtained sequences of ITS region rDNA ITS region
with PCR technique were purified and the culture techniques Our results of DNA
preparation and ITS region sequence and phylogenetic analysis were providing a
sufficient genetic scaffolding to detect and precisely classify and reliably differentiate
studied nine fungal species. Precise identification and diagnosis of plant pathogens during
early stages of infection can help a lot in better management of the diseases. Soil borne
pathogen being most difficult to identify during initial stages of infection can be
successfully detected by molecular methods.

The overall evaluation of this study concludes that the investigated of medicinal
plant extracts and essential oils have good antifungal activities revealing high inhibition
properties The antifungal activities results in vitro: showed that the plant extracts from
Zingiber officinale, Anethum graveolens, Alium sativum, Foeniculum vulgare, Cassia
Senna, mentha varidis, Syzygium aromaticum, Thymus vulgaries, Alium cepa, Olea
europaea, Lavandula angustifolia, Nigella Sativa and ziziphus spina-csisti were more
effective for inhibiting the growth of nine tested fungi causing plant diseases than the rest
of plant extracts under investigation .The best of these plant extracts to inhibit the growth
of F. oxysporum, F. solani F. brachygibbosum, R. solani, A, Fumigatus, A.
flavus,F.oryzae, P. chryogenum and P. commune were Zingiber officinale, Anethum
graveolens, Alium sativum, Foeniculum vulgare, Cassia Senna, mentha varidis and
Syzygium aromaticum. The minimum inhibitory concentration result of all tested plant
extracts by broth dilution technique were showed antifungal activity against nine plant
pathogenic fungi with MIC values ranging from 0.25 to 4mg/m

. The finding of the present investigation could be an important step towards the

possibilities of using natural plant products as biocontrol agents for plant diseases caused
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by different fungal species: F spp., R. solani, A. spp and P. spp as eco-friendly antifungal
agents. However further studies are needed to isolate and identify the most effective

antifungal compounds of these promising plants

Plants produce a broad range of bioactive chemical compounds via their so called
secondary metabolites. Plant extracts may be an attractive alternative for the use of
natural product to control phytopathogenic fungi avoiding chemical fungicide
application. Further purification, extraction and photochemical analysis of the active
compounds of those plants would give a strong antifungal activity comparable to

synthetic fungicides.

Qualitative results obtained from preliminary phytochemical screening of
essential oils and TLC separation of methanolic extracts of 15 medicinal plants showed
the presence of various secondary metabolites like carbohydrate, protein, phenols,
saponins, tannins, terpenoids and flavanoids. Other phytoconstituents like alkaloids and
fixed oil in high amounts, which may be responsible for the antifungal efficacy of these

medicinal plants.

As a pilot investigation, we tried to determine effectiveness of selected essential
oils of 15 Egyptian medicinal plants, which showed good antifungal activity in vitro.
Chemical analysis and identifications of different bioactive compounds from selected oils
were performed by using GC-mass technique and showed that a number of antifungal
compounds of diverse skeletal patterns have been found in the plants. These compounds
belong mainly to six broad chemical groups, such as terpenoids, phenolics and phenolics
acids, saponins, tannins, flavonoids and iso-flavonoids, Terpenoids and steroidal
alkaloids. The GC/Ms result revealed that presence of variable levels of one / or more of
interesting bioactive compounds, like: Eucalyptol, Limonene, D-Limonene , Linalool,

Zingiberene, thymol , p-cymene, Eugenol, Alpha- Farnesene, Carveol, propyl
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trisulphide, methyl propyl trisulphide, Menthol, Estragole, Octadecadienoic acid, n-
Hexadecanoic acid, methyl ether, Alpha- Phellandrene, Menthone, Alpha- Terpir,
Gamma- Terpineol, piperitone, Palmitic acid, Lavandulyl acetate, Caryophyllene,
Oleuropein, Verbascoside, Geranyl acetone and Methyl hexadecanoate which are found
to have plenty of pharmacological properties responsible for the antifungal activity of
these plants. Further studies are needed on these extracts in order to isolate, identify,

characterize and elucidate the structure of these compounds.

On the basis of obtained results, it can be concluded that the important and potential
role of the selected herbal and medicinal plants as biocontrol agents against the
investigated phytopathogenic fungal isolates and the finding of the present investigation
IS very encouraging and could be an important step towards great potentials in the control
of plant and storage fungal diseases using naturally occurring substances that are both
humanly and environmentally friendly and at the same time affordable at less cost to the
users than the procurement and use of chemically formulated fungicides

The ultimate conclusion of this study supports the traditional uses of different
medicinal plant extracts in safe controlling of different plant diseases caused by
pathogenic fungi. It also suggests that a great attention should be paid to herbal and
medicinal plants which are found to have plenty of pharmacological properties that could
be sufficiently better when considering a natural food and feed additives to improve

human and animal health.
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