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ABSTRACT

The significant surge in population, combined with the degradation of the environment, has imposed
substantial stress on worldwide food security. The concerning pace of population growth, along with
escalating environmental harm due to heightened industrialization, has indeed exerted considerable
pressure on the global food provision. Considering the existing situation, the sustainable approach to
enhance agricultural yield and facilitate environmental bioremediation entails utilizing endophytes that
reside within plants. Endophytic microorganisms possessing the capacity to promote plant growth and
exert biocontrol can significantly boost plant development amidst fluctuating environmental factors,
both biotic and abiotic in nature. The current research aimed to extract bacterial and fungal endophytes
from Alternanthera philoxeroides and Alternanthera paranichoides and evaluate their potential for
enhancing plant growth and controlling pests. Among the isolated endophytic bacteria, Klebsiella
preumoniae exhibited various - characteristics conducive to plant growth, leading to enhanced
germination and vegetative growth in Vigna unguiculata plants. The isolate exhibited good Indoleacetic
acid (IAA) production (48.75+2.95 ug/ml.) and potassium solubilization (2.13+£0.07 ppm). The IAA
production by K pneumoniae was further enhanced by 4-fold using the RSM optimization to
195.66+2.51 ug/mL. The endophytic bacteria Bacillus amyloliquefaciens and Bacillus subtilis showed
good extracellular enzyme production and antimicrobial activity along with plant growth promotion.

The endophytic bacterium B. amyloliquefaciens showed good biosurfactant production and
bioremediation efficiency. The strain displayed notable resistance to Cr and Pb concentrations upto 2000
mg/L. It was found to possess maximum metal removal efficiency for Pb, 92.3% at pH 9 and 86.2 at 25 |
°C. The isolated strain also demonstrated a 90% reduction in Cr (VI) within 48 h, starting from an initial
concentration of 100 mg/L, which further increased to 99% within 96 h. The treatment with Cr (VI)
resulted in the deposition of Cr (Ill) compounds onto the bacterial cell surface, as evidenced by SEM-
EDX analysis of the bacterial precipitates. The FTIR analysis revealed the surface functional groups of
B. amyloliguefaciens biomass, which are involved in biosorption of heavy metals. The biosurfactant
produced by the isolate B. amyloliquefaciens showed good emulsification ability (Ex4-52%) and stability
of the biosurfactant was tested across various temperature (20-40 °C), pH (8-12), and salinity levels (5-
15%). Through the optimization using RSM, the production of biosurfactant markedly enhanced the
emulsification index (Eas) by 1.18 times, reaching 64%. Characterization of the biosurfactant through
FTIR and UPLC-MS revealed lipopeptides like fengycin, iturin, and surfactin,

The diesel biodegradation by B. amyloliguefaciens was further analyzed and found to be 56.46+0.95%.
GCMS analysis of diesel biodegradation by the isolate indicated the presence of diverse short-chain
alkanes in the treated sample compared to the control, which is attributed to the microbial biodegradation
of the hydrocarbon. The isolated fungal endophytes Fusarium solani, Fusarium annulatum and
Moesziomyces hubeiensis demonstrated various positive traits conducive to plant growth promotion as
well. The highest indole-3-acetic acid (IAA) production was observed in F. solanmi, reaching a
concentration of 46,63+1.04 pg/mL, while ammonia production (7.88+0.14 ug/mlL) and phosphate
solubilisation (30.50+0.31 ppm) was highest for M hubeiensis. The isolate M. hubeiensis exhibited
excellent extracellular enzyme activity and biosurfactant production. The biosurfactant synthesized by
M. hubeiensis exhibited stability across a spectrum of pH (3-5), temperature (30-50 °C), and salinity
(10-50%). The biosurfactant was characterized as mannosylerythritol lipids (MEL) using FTIR and
UPLC-MS. The optimization using RSM has resulted in almost 3-fold increase in emulsification index

E24 (E24=63%).
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