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ABSTRACT

Mohamed Mahmoud Aboul Fotouh Mesalhi: Effect of seed treatment
with UV radiation and some compatible compounds on plant
resistance to biotic stress. Unpublished Ph.D. Thesis, Department of
Agricultural Biochemistry, Faculty of Agriculture, University of Ain
Shams, 2020.

Rhizoctonia solani is considered as one of the most harmful pathogens
affecting green bean productivity. Phaseolus vulgaris, L. cv. paulista
seeds were subjected to UV-C for 60 min. and/or immersed in one of
water, glycine betaine (GB, 5 mM), mannitol (5 mM), salicylic acid (SA,
5 mM) and mix solution of the three compounds with a concentration of 5
mM for each one of them. The immersion lasted for 24 hours to stimulate
plant biochemical defenses against R. solani. After treatments, seeds were
divided into two groups. The first group was used in an in vitro
experiment to evaluate the effect of treatments on the accumulation of
antifungal compounds and cell wall degrading enzymes (CWDE)
inhibitory compounds in the extracts of germinated seeds. The second
group of treated seeds were sown in either sterilized soil or soil infested
with R. solani, then root samples were collected after two weeks to
evaluate disease index (DI) and plant resistance machinery through
determination of total phenols, antiradical activity of roots extracts, lipid
peroxidation, proline concentration and some plant defensive enzymes
activities. The results clearly demonstrated that DI was significantly (P <
0.05) reduced by all treatments and the lowest DI was observed in the
case of SA, GB and mannitol with decrements of 58, 54.7 and 52.7%,
respectively. Seed treatment with UV-C for 60 min, GB (5 mM),
mannitol (5 mM) and SA (5 mM) for 24 h alone or together enhanced
plant rooting in infected seedlings comparing with control. Also, there
was a high correlation between the levels of lipid peroxidation and
Rhizoctonia root rot disease index. Seed treatments mitigated the effect of
infection on the accumulation of malondialdehyde (MDA) resulting from
lipid peroxidation in comparison with the infected control. Also, seed
treatment with UV, GB + UV and mix + UV significantly (P < 0.05)



increased total phenols concentration in infected roots as compared with
control and there was a correlation between the accumulation of phenolic
compounds and their antiradical activity in plant roots grown from UV-
treated seeds. Among all treatments, UV radiation was the only treatment
that significantly (P < 0.05) increased proline concentration in infected
roots as compared to control. Regarding to the plant defensive enzymes,
chitinase activity was enhanced by UV, mannitol, mix and mix + UV
treatments in infected roots. While, the levels of phenylalanine ammonia
lyase was increased by UV and SA + UV treatments. Also, SA + UV and
GB treatments were the only treatments that triggered significant (P <
0.05) increments in the superoxide dismutase (SOD) activity in infected
roots as compared to the control. On the other hand, guaiacol peroxidase
(G-POD) and polyphenol oxidase (PPO) activities were elevated by all
treatments in infected plant roots in comparison with control.
Furthermore, the in vitro experiment revealed that each of UV, SA,
SA+UV, GB+UV, mix and mix + UV treatments led to significant
increases in antifungal compounds in germinated seeds extracts. Such
effect was highly observed with mix + UV as the inhibition percentage of
hyphal radial growth of R. solani reached to 59.4% as a result of
treatment with the extract of treated germinated seeds. The inhibitory
effects of treated germinated seeds extracts against CWDE of R. solani
were tested. Results indicated that seed treatments led to accumulation of
inhibitors of pectin methyl esterase, polygalacturonase, pectate lyase and
cellulase. Finally, it can be concluded that treatment of green bean seeds
with UV-C, GB, mannitol and SA enhanced green bean seedlings
resistance against R. solani by accumulation of phytoalexins, CWDE
inhibitors, activation of the antioxidant system and induction of
pathogenesis-related proteins (PR proteins) such as chitinase.
Keywords: Rhizoctonia solani — Phaseolus vulgaris — glycine betaine —
Mannitol - Salicylic acid - UV — Seed treatment — Induced
resistance.
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