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ABSTRACT

Rice is the most important food crop in the world. Almost half of the world’s
population depends on rice as their staple food. However, there are major
environmental limitations on rice production such as salinity. Recently, there has been
an increased awareness of food safety worldwide, including Thailand, that has
resulted in developing alternative ways to produce crops by organic agriculture. The
use of artificial fertilizers is not allowed in organic farming and thus biofertilizers like
photosynthetic bacteria that can produce aminolevulinic acid (ALA) would be of
interest for use in organic saline paddy fields. In this study, soil samples from organic

saline paddy fields from 14 provinces of the northeast region of Thailand were
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collected and used for isolating photosynthetic bacteria (PB). Four isolates (tk35,
tk85, tk103 and tk123) were selected and all were identified as Rhodopseudomonas
palustris. A fermented rice straw broth (FRSB) was prepared with sterile soil, straw
and a selected photosynthetic bacterium, Rhodopseudomonas palustris (tk123)
producing ALA of 2.96 mM. Using MRS agar medium, a total of 46 lactic acid
bacteria (LAB) were isolated from the same source as the PB. LAB strain L35
showed the highest ability to grow in MRS broth with added 0.25% NaCl. Therefore,
it was selected for co-culture with the PB strain tk123. This synergistic between LAB
and PB occurred in a commercial complex medium (TSB) with high salinity. It is
therefore most likely that a co-culture in rice straw broth will be possible for use as a
tool for producing biofertilizers for use in organic saline paddy fields. Effects of 200
fold dilution of FRSB with tk123 and 1mM of commercial ALA on physiological
traits such as height, root length, fresh weight of shoot and root were studied under
normal and salt stress condition. The result indicated that all genotypes included
IR17494-32-3-1-1-3, IR29725-21-1-3-2, Pathumthanil (PTT1) and Surinl (SRN1),
FRSB slightly increased the root length (18.38%, 15.53%, 10.60% and 13.73%,
respectively) and fresh weight of root (0.30%, 40.93%, 20.82% and 12.41%,
respectively) under normal condition, while under salt stress, FRSB significantly
increased the root length (24.62%, 16.05%, 8.64% and 13.80%, respectively) and
fresh weight of root (4.33%, 47.52%, 39.65% and 23.11%, respectively).
Interestingly, ALA increased the plant height, root length and fresh weight of shoot
and root of all genotypes under normal and salt stress conditions. Salt reduced
physiological traits of rice higher in all sensitive genotypes than in tolerant genotypes.

Differences of gene expression between tolerant and sensitive genotypes grown in 1
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mM ALA under normal and salt stress were observed. At least 3 genes, Os08g43050
(RGA2), 0s109g34390 (thioredoxin) and CAT1 (catalase) were identified as regulators
for salt tolerance in rice because they showed difference in expression between the
groups of tolerant and sensitive genotypes under salt stress condition. Under ALA
treatment, two genes 0s04¢31120 and Os07g07050 encoding OsFBK14-F-box
domain and aldehyde oxidase, respectively, were down-regulated in all tolerant
genotypes, while they were up-regulated in all sensitive genotypes. Interestingly, this

difference is hardly observed in ALA under salt stress.
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