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Abstract

The aim of this study is to developing the potential of Plant Growth
Promoting Rhizobacteria (PGPR) from Mae Moh mine as biofertilizer. Total 12 bacteria
were isolated from rhizospheric soil of plant growing in leonardite and red clay
disposal areas of the Mae Moh Lignite Mine, Lampang, Thailand. Among examined 12
isolates there were distinguished 7 different DNA fingerprinting pattern using BOX-PCR
based.

All 7 isolates were capable of producing plant hormone IAA, Siderophore and
phosphate solubilization. The 16S rRNA gene was partially sequenced presented
similarity with sequences of Rhizobium nepotum (M1-1), Kosakonia oryzendophytica
(R4-1), Microbacterium maritypicum (R4-3), Enterobacter cloacae subsp. dissolvens
(R5-2, R7-3) and Pseudomonas mendocina (R6-1, R7-1). Among the selective isolates,
isolate R4-3 showed the highest amount of IAA production (3.762 HKg/ml), phosphate
solubilization (index 3.75) and Siderophore production (index 1.42). All 7 isolates
were inoculated to seeding of Red Oak Lettuce (Lactuca sativa var. crispa) and Pak
Choi (Brassica chinensis) via antagonism in growth chambers. Red Oak Lettuce were
treated with M. maritypicum R4-3 displayed significantly highest levels of plant dry
weight, while Pak Choi were responded to Pseudomonas mendocina R7-1. These
two isolates were further studied for pot experiment. The results showed that R4-3
significantly increased biomass (3.250 ¢. dry weight/plant) of Red Oak Lettuce in
general soil pot treatment as compared to DOA or SB® commercial strains (1.264
and 0.622 g. dry weight/plant, respectively). However, both 100% leonardite and
100% red clay as planting material in pot experiment causes death of all plants.
Even though, the level of leonardite and red clay were decreased to 50% affected
death of plants. The only one exception was a dwarf plant for strain R4-3 inoculated.
The R4-3 treated seedling were transplanted into a 25% leonardite or 25% red clay
pots exhibited the survival of plant through experiment. M. maritypicum R4-3
revealed stimulatory effects on Red Oak Lettuce, 1.716 and 2.982 ¢. dry weight/plant

in 25% red clay and 25% leonardite pot experiment, respectively. Moreover, treating



Red Oak Lettuce seedling with R4-3 isolate significantly increased biomass (1,052.28
kg/Rai) over common organic trait field experiment (996.20 kg/Rai). The study
revealed that M. maritypicum R4-3 inoculants exhibited multiple traits beneficial to
the plants and increased 6-20 times of plant production in leonardite and red clay as
planting materials. Thus, these PGPR can be further developed as effective

biofertilizer for agriculture application in Mine area.



