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Production of biofertilizer from photosynthetic bacteria in a solid form

to enhance rice growth in saline paddy field
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ABSTRACT

No phytotoxicity is one of the most important criterions for the use of
biofertilizers and their carriers must be able to efficiently maintain their activity until
used. Hence, a carrier that consisted of a mixture of rice straw and rice husk ash in a
ratio 4: 1 with potential biofertilizers (Rhodopseudomonas palustris TK103, PP803
and P1) were investigated for the growth of rice. A sensitive rice seed germination
assay was used to test phytotoxicity and investigations were also made on the
efficacy of the biofertilizers to ameliorate rice (Oryza sativa L. subsp. indica) growth
under salt stress produced by 0.25% NaCl, to produce 5-aminolevulinic acid (ALA)
and to reduce global warming gas emissions (CH; and CO,). No phytotoxicity was
found under optimal concentrations of any of the biofertilizers tested as the
germination index (GI) was in the range of 105-117% although the carrier had a 94%
Gl when compared with distilled water. Among the biofertilizers tested, strain PP803
was the best to ameliorate rice seedlings growth in soil under salt stress, particularly
on plant height and root length when compared with carrier and water controls. In a
paddy field model study using microaerobic light conditions for 10 days, and
optimal concentrations of biofertilizers provided viable cells in the range of 6.7-6.8
log cfu/ml and strain PP803 was the most effective fertilizer to produce maximum
ALA (2.61 pM) and reduce 100% CH, and 47% CO, emissions. Hence, these
biofertilizers were further investigated for their abilities to enhance the growth of rice
(Jasmine 105 and GoKo: n¥ 41 for organic and saline paddy fields) and to reduce CH4
emissions. There were 4 treatments (3 biofertilizers and 1 organic fertilizer) and 2
controls (carrier without addition of biofertilizer: carrier and no fertilizer: water). The
Jusmine grain rice yield significantly increased in the order of TN114 (P1 was replaced
by TN114) > organic fertilizer > TK103 ~ PP803 > carrier control > control. However,
the grain rice yield of GoKo 41 was in the degree of PP803 > TK103 ~ TN114 >
organic fertilizer > carrier control ~ control. CH; emission based on total CH, flux
(kg/ha) in one crop rice cycle of organic paddy fields was in the order of organic
fertilizer > carrier control > control > TK103 > TN114 > PP803. CH,4 emission in saline
paddy fields was in the degree of organic fertilizer > both controls ~ TN114 > TK103
> PP803. It can be conclude that among biofertilizers tested, the strain PP803 could
be powerful agents to ameliorate growth of rice in saline soil and to enhance rice
yield, and with the best biofertilizer to reduce greenhouse gases emissions in both

non saline and saline paddy fields.

Keywords: 5-aminolevulinic  acid, biofertilizer, methane emissions, rice,

Rhodopseudomonas palustris, saline soil



