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ABSTRACT

Agriculture is fundamental to food security and economic stability, This study aimed to isolate and
characterise PGPR from the rhizosphere of Coffea arabica L. in the Kodagu District of Karnataka, focusing
on their potential as biofertilizers. Soil samples collected from ten different locations within Kamath Coffee
Estate led to the isolation of fourteen distinct bacterial colonies, labelled NJO1 to NJ14. These isolates were
evaluated for various plant growth-promoting (PGP) traits and further studies were carried out using 3 isolates
with significant PGP traits. Enzyme activity assays indicated that NJO1, NJO4, and NJ14 had positive results
for protease, cellulase, amylase, and catalase activity. These strains also displayed varying degrees of
halotolerance, with NJO1, NJ04 and NJ14 tolerating up to 8%, 10% and 11% NaCl, respectively. Heavy metal
tolerance tests revealed that NJO1 tolerated Pb up to 250 pg/mL, NJO4 tolerated Pb up to 1500 ug/ml, and Cd
up to 50 pg/mL, and NJ14 tolerated Pb up to 1000 pg/mL and Hg up to 100 pg/mL. Polyhydroxyalkanoate
(PHA) production was confirmed in all isolates, with NJO1 yielding the highest amount (6.4 g/L). The isolates
exhibited significant antifungal and the 168 rRNA sequencing identified NJO1 as Bacillus albus (OP784795),
NJ04 as Bacillus licheniformis (OM780221), and NJ14 as Bacillus subtilis (OM780222).

A consortium was prepared after confirming the plant growth promoting abilities of these PGPR strains by
carrying out an initial plant growth studies. The optimisation of media parameters was by using a two-factor
interaction model. The plant growth studies in both soil and hydroponic systems with and without carrier
indicated that the PGPR consortium significantly improved growth parameters, including germination
percentage, root length, shoot length, and leaf count in tomato (Arka Samrat variety) and chickpea (MINK-1
variety).
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