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ABSTRACT 

Eman Adel Sayed Ahmed: Evaluation the Interaction between some 

Medicinal Plants and their Associated Endophytic Microorganisms. 

Unpublished Ph.D. thesis, Department of Agric. Microbiology, 

Faculty of Agriculture, Ain Shams University, 2020. 

A total of 89 endophytic bacterial cultures were isolated by two 

techniques from seven medicinal plants; Coriandrum sativum, Anethum 

graveolens, Pelargonium graveolens, Ocimum basilicum, Rosmarinus 

officinalis, Saliva officinalis and Origanum majorana. To address the 

biological activity of these isolates as endophytic bacteria, preliminary 

screening showed 44, 36, 28, 22, 82 isolates out of total one (89 isolates) 

gave positive results for cellulase, pectinase, amylase activities, indole 

acetic acid (IAA) and gibberellic acid (GA3) production, respectively. In 

the secondary screening twenty endophytic bacterial isolates were 

selected and examined for their antagonistic effect against four 

phytopathogenic fungi, antioxidants activity, total phenols, indole acetic 

acid, ammonia (NH3), siderophores production and nitrogenase activity. 

According to the last screening; six isolates were chosen because of their 

multi-plant growth promoting (PGP) traits. They recorded a wide range of 

total flavonoids concentration in endophytic bacterial supernatant. The 

values of total flavonoids varied from 1.43 to 31.14 ppm. While the 

alkaloids production was detected by all tested isolates except isolate S14. 

Isolate B3 gave the maximum alkaloids concentration in its supernatant 

being 0.34 ppm. Four isolates are able to solubilize phosphate with low 

variations between them in soluble phosphate that ranged from 3.85 ppm 

by isolate C8 to 5.65 ppm by isolate RO14. All isolates showed negative 

result for hydrogen cyanide (HCN) production. The colonization of the 

tested isolates (6 isolates) inside the tissue of two medicinal plant was 

detected using; 2,3,5-triphenyl tetrazolium chloride (TTC) stain and 

transmission electron microscope (TEM). Based on some morphological 

and biochemical characteristics of the most efficient isolates; RO10, 



RO14, S14, D6, C8 and B3 were assigned to three genera (Enterobacter 

sp., Aeromonas sp. and Bacillus sp.). Hypersensitivity test proved that all 

the six endophytic bacterial isolates are nonpathogenic bacteria. Where, 

these isolates gave negative symptoms of hypersensitivity reaction (HR) 

test on the pepper plants (Capsicum annuum) used as indicator plant. Six 

bacterial isolates with multiple plant beneficial traits were chosen to 

evaluate their abilities to induce systemic resistance of basil plant grown 

in infested soil to Fusarium oxysporium B27. The bacterial treatments 

gave 100% survival rate against 40% for control treatment. Generally, all 

the bacterial treatments recorded high capacity of vegetative parameters 

compared with the control treatment (without bacteria). Higher level of N, 

P and K uptake of plant were observed with isolate S14, RO10 and D6 in 

presence of pathogenic fungi. Additionally, there was varied capacity of 

different bioactive compound in basil leaves, there was a significant effect 

between bacterial treatments and control treatments (without bacteria) for 

phenols, flavonoids, antioxidant activity and defense enzymes. As a result 

to induced systemic resistance experiment; the three potent isolates (S14, 

D6 and RO10), which display a good effect as endophytic bacteria on 

basil plant were chosen for molecular identification using 16s rRNA gene 

sequence. The identified strains were examined to study their 

performance on basil and coriander plants as a mixed culture. In basil 

plants survival rate reached 80% against 20% for infested plants, while 

coriander plants showed 90% survival against 10% for infested plants. 

The vegetative parameters were significantly increased with mixed 

culture. Also, positive effect was observed with bacterial treatments on 

NPK uptake, redox compounds and defense enzymes of basil and 

coriander plants compared to un-inoculated treatment.  

Key Words: Endophytic bacteria, Medicinal plants, TEM, Plant Growth 

promoting Endophytic (PGPE), Endophytic colonization, 

basil, coriander, Antioxidant activity, phenols, flavonoids, 

Extracellular enzymes, enzymes activity. 


