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Plant growth and productivity is compromised due to lack of nutrition, soil salinity and organic
pollutants contamination. All these problems have been dealt with the support from microbes to
some extent, thus this study aimed at exploring the potential of different-sourced and unlike habitat
bacteria in sustainable crop production, amelioration of salinity, biodegradation of persistent organic
pollutants and improvement of phytoremediation. For this purpose, cucumber along with other
Cucurbitaceae plants and common ice plant were used, endophytic bacteria from former, and
rhizosphere bacteria from latter were isolated, characterized and identified. In first part, diversity of
culturable and non-culturable endophytic bacteria associated to cucumber was explored. Results
revealed that diversity tended to increase with the age of plants until fruiting stage and decreased
later on. It was observed that some endophytic bacterial genera prevailed regardless of plant age and
cultivability, but others disappeared or reduced in number. For the plant growth promoting
endophytic bacteria, all the selected endophytic bacterial strains enhanced plant growth at certain

levels when compared with nontreated plants while strains 4 and 227 showed maximum plant



growth and yield in pot and field experiments, respectively. It was noticeable that the PGP traits,
checked axenically, held by endophytic bacterial strains did not depict the potential of plant growth
enhancement in practical scenarios. Metabolomic analysis revealed that although both strains 4 and
227 enhanced plant growth at similar levels, yet the physiological response of plants was quite
different. In the bio-degradation experiments, none of the endophytic bacteria associated to target
plants except the strain 96 (from zucchini) could degrade dichlorodiphenyltrichloroethane (DDT)
and/or its derivatives. The strains 96 was only capable of transforming DDT to
dichlorodiphenyldichloroethane (DDD). However, strain 885C from DDT contaminated soil,
imported from Pakistan, could degrade DDT until 4,4' dichlorobenzophenone (DBP) as a terminal
metabolite. For instance, an endophytic bacterial strain, strain 14, from cucumber was also found
which could degrade pentachlorophenol (PCP) up to 99% within 7 days of incubation. Lastly, plant
uptake of PCP was also observed significantly enhanced by application of plant growth promoting
endophytic bacteria but there was no significant effect in case of DDTs. Concluding, plant growth
promoting endophytic bacteria can be used for enhancing plant growth and yield besides improving

phytoremediation efficiency.
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