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Abstract: Microorganisms have relationship with plants. Endophytic bacteria colonize inner plant tissue without
damaging. These bacteria show an important role in plant growth promotion. Thus, they can contribute to
increase efficiency of organic based system of rice Intensification (SRI). The purpose of this study to analyze soil
properties, screen and identify of phosphate solubilizing and indole acetic acid (IAA) endophytic bacteria from
organic red jasmine rice tissue. It was found that ten years organic soil have low to moderate content of organic
matter, available phosphorus and exchangeable potassium, bulk density, field capacity and saturated
hydraulic conductivity. Endophytic bacteria, RSPVK-2 , RRPVK-4 , RRTSA-5, RRTSA-6, RLISP2 -1, RRTSA-3,
RRPVK-1, RRTSA-1 and RSISP2 -1 solubilized phosphate in PVK broth at 191.78, 92.65, 91.80, 73.22, 73.17,
71.23, 70.93, 69.93 and 67.49 mgPOf’/L, respectively. Also, bacteria RSTSA-6 could produce indole-3-acetic
acid (IAA) 20.55 mg/L. The genetic sequencing on 16S rRNA of RSPVK-2 , RRPVK-4 , RRTSA-6, RLISP2 -1,
RRTSA-1 and RSISP2-1 had similar to Burkholderia cenocepacia, Paenibacillus favisporus, Paenibacillus alvei,
Bacillus thuringiensis, Bacillus subtilis and Ralstonia pickettii, respectively. RRTSA-5, RRTSA-3, RRPVK-1 were

identified as Bacillus pumilus.
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Table 1. Physiological and chemical properties of ten years organic rice soil

Organic Available Exchangeable pH Bulk density Field capacity  Saturated hydraulic
matter phosphorus potassium conductivity
(%) (mg/kg) (mg/kg) (g/cm®) (% by weight) (cm/hr)
0.98 4.00 10.00 4.7 1.19 40.83 0.19

Table 2. Isolation of endophytic bacteria from red jasmine rice on various kinds of culture media

Culture media Number of endophytic bacteria (isolates) Total
Roots Stems Leaves
PCA 7 3 3 13
PVK 4 2 2
TSA 6 3 2 11
ISP2 3 2 4
Total 20 10 1 41
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Table 3. Phosphate solubilization of endophytic bacteria in PVK broth

Parts of rice

Bacterial isolate

Phosphate content (mgPOf’/L)

Roots RRPVK-1
Roots RRPVK-4
Stems RSPVK-2
Roots RRTSA-3
Roots RRTSA-5
Roots RRTSA-6
Stems RSTSA-1
Stems RSISP2-1
Leaves RLISP2-1

70.93
92.65
191.78
71.23
91.80
73.22
69.93
67.49
7317
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Table 4. Characteristics of selected endophytic bacteria

Bacterial Cultural characteristic Morphological Biochemical and physiological characteristics
Isolate characteristic Catalase Oxidase Fruc Su Mal Glu Gal Xy Lac Man

RRPVK-1 CF:circular, CM:entire, Gram positive + + + + + + - - - -
CE:raised Rods, Chains

RRPVK-4 CF:circular, CM:entire, Gram positive + - + + + + + - - -
CE:flat Rods, Chains

RSPVK-2 CF:irregular, CM:undulate Gram negative + - - - - + + - - -
CE:convex Rods, Single

RRTSA-3 CF:circular, CM:entire Gram positive + + + + - + - - - -
CE:raised Rods, Chains

RRTSA-5 CF:circular, CM:entire Gram positive + + + + - + - - - -
CE:raised Rods, Chains

RRTSA-6 CF:circular, CM:entire Gram positive - + + + + + + - - -
CE:flat Rods, Chains

RSTSA-1 CF:irregular, CM:undulate ~ Gram positive + + + - - + - - - -
CE:raised Rods, Chains

RSISP2-1 CF:irregular, CM:undulate ~ Gram positive + + + + - + - - - -
CE:raised Rods, Chains

RLISP2-1 CF:irregular, CM:undulate ~ Gram positive + + + + + + - - - -

CE:raised

Rods, Chains

Remark: CF=colony form, CM=colony margin, CE= colony elevation, Fruc=Fructose, Su=Sucrose, Mal=Maltose, Glu=Glucose, Xy=Xylitol, Lac=Lactose,
Man=Manitol

Table 5. Identification of selected endophytic bacteria by16S rRNA genes sequencing

Bacterial isolate

Bacteria

Accession number

Query cover

|dentities

Bacillus subtilis ssp. subtilis strain 168

RRPVK-1 Bacillus pumilus strain NJ-M2
RRPVK-4 Paenibacillus favisporus

RSPVK-2 Burkholderia cenocepacia J2315
RRTSA-3 Bacillus pumilus strain NJ-M2
RRTSA-5 Bacillus pumilus strain NJ-M2
RRTSA-6 Paenibacillus alvei DSM 29 PAV_2c
RSTSA-1

RSISP2-1 Ralstonia pickettii 12J

RLISP2-1

Bacillus thuringiensis serovar

konkukian strain 97-27

NZ_CP012329.1

LC127090.1

NC_011000.1

NZ_CP012329.1
NZ_CP012329.1
NZ_AMBZ01000002

NC_000964.3

NC_010682.1

NC_005957.1

100%
100%
100%
100%
100%
100%
100%
98%

100%

840/840 (100%)
680/680 (100%)
754/756 (99%)
676/676 (100%)
685/685 (100%)
686/690 (99%)
745/745 (100%)
738/738 (100%)
767/767 (100%)
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