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The research aims to obtain the potential indigenous rhizobacteria isolated from onion rhizosphere on 
rock soil of Wakatobi district in Southeast Sulawesi. The study conducted at the Agronomy Laboratory, 
Faculty of Agriculture, Halu Oleo   University,  using a completely randomized design  (CRD) consisting 
of 28 isolates. The isolates have evaluated their ability to improve the viability and vigor of onion seeds. 
Before tested, onion seeds were treated with rhizobacterium isolates and germinated using standard 
germination procedures. Germination was recorded daily until 14 days. At the same time, isolates 
evaluated for their ability to dissolve phosphate. Results showed that the seed treatments using 
rhizobacteria significantly increased viability and vigor of the treated onion seeds, in term of percentage 
increases in vigor index, seed germination, and seed uniformity).  All rhizobacteria isolate tested were 
able to dissolve phosphate. From this study, ten isolates selected that have the potential to promote the 
growth of onion seed.  Further research is needed to obtain isolate which is effective in increasing the 
growth and yield of onion in the field.  
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INTRODUCTION 

The development of onion (Allium 
ascalonicum L.) in Southeast Sulawesi is very 
strategic,  because of 90% of needed these 
commodities supplied from outside the province, 
mainly from Java, South Sulawesi, and West 
Nusa Tenggara. From 17 districts in Southeast 
Sulawesi, only six regions developed onion, 
namely Buton, Muna, Wakatobi, North Kolaka and 
Bau-Bau. Wakatobi Regency only produces 2.2 
tons of the total Southeast Sulawesi production of 
334.4 tons in 2015 (BPS Sultra, 2016). 

Wakatobi has limited land to develop onion. 
Most of the onion cultivation is carried out on soil 
conditions classified as rocky soils, which are 

marginal dry land with low soil fertility and limited 
irrigation (Tambunan et al., 2014). In Southeast 
Sulawesi, the production of onion in Wakatobi was 
rank 3rd after North Kolaka and Buton (BPS 
Wakatobi, 2016). Wakatobi red onion, namely the 
aroma of Wakatobi onion,  could grow on rocky 
land and has different characteristics compared to 
other onion. It is more refresh and smaller in size.  
Based on the ability to adapt, grow, develop, 
produce and survive on that condition,  it estimate 
that microbial activities are supporting the growth 
in the rooting area (rhizobacteria) which play a 
significant role in the nutrient cycle (Bhattacharyya 
and Jha, 2012) 

The use of beneficial saprophytic microbes 
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from the rhizosphere of various plant commodities 
in crop cultivation is currently an environmentally 
friendly technology and developing rapidly. 
Rhizobacteria have known as plant growth 
promoting or promoting rhizobacteria (PGPR). 
Previous studies indicate that PGPR which 
inoculated through seed treatment could improve 
the viability and vigor of seeds (Sutariati et al. 
2013; 2017; 2018a; Ilyas et al., 2015). It is also 
widely reported that PGPR could improve plant 
growth and control pathogens (Liu et al., 2017; 
Sutariati et al., 2014; 2018b). The rhizobacteria 
isolates inoculated on the seeds were shown to 
have good colonization potential in the 
rhizosphere of rice plants (Yasmin et al. 2016).  
Rhizobacteria promoting plant growth through its 
ability to produce IAA (Sutariati et al., 2013; Ilyas 
et al., 2015; Reetha et al., 2015; Ozdal et al., 
2016; Liu et al., 2017;), dissolving phosphate 
(Babu et al., 2017; Rahman et al., 2017;), and fix 
nitrogen (Kuan et al., 2016).  Microbial exploration 
of the Wakatobi rocky soil is expected to produce 
potential rhizobacteria as a promoting for plant 
growth and control of onion plant diseases. This 
study aims to explore and characterize 
rhizobacteria from the Rhizosphere origin of 
Wakatobi onion which has the potential to boost 
shallot plant growth. 
 
MATERIALS AND METHODS 
 
 Place and Time of Research 

The research was carried out at the 
Laboratory of Agrotechnology, Agronomy Unit, 
Faculty of Agriculture, Halu Oleo University. This 
research conducted from February to June 2018. 

Isolation of Rhizobacteria from Rhizosphere of 
Onion   
 Isolation was carried out to obtain isolates 
of non-pathogenic saprophytic bacteria which 
have potential as PGPR. Bacteria are isolated 
from the rhizosphere of onion plants which grow 
on rocky soil. A total of 10 g of shallot root and soil 
grains attached to the root surface were put into 
an Erlenmeyer flask containing 100 ml of sterile 
distilled water (10-1 dilution) and shaken with a 
shaker (rotary shaker) at a speed of 150 rpm for 
30 minutes. The obtained suspension was diluted 
to 10-2 to 10-12 and from each stage.  The dilution 
was homogenized repeatedly with the vortex. The 
obtained suspension was sown in 1/10 medium 
tryptic soy broth agar (TSA) concentration.  The 
isolation for Pseudomonas spp. carried out by 
planting bacterial suspension on King’s B medium 

with the addition of 75 mg l-1 cycloheximide 
antibiotics, ampicillin 50 mg l-1 and 
chloramphenicol 12.5 mg l-1. The obtained 
bacterial culture was incubated in a room at 27 oC 
for 48 hours. Each growing colony is isolated and 
made pure culture. Rhizobacteria which have the 
potential as PGPR are identified using 
standardized testing procedures with methods 
developed by Schaad et al., (2001). 

Rhizobacterium Isolate Preparation 
The rhizobacteria was propagated by smearing 
isolates onto growth media in petri dishes. 
Bacillus spp. was grown on media TSA (30 g 
Tripthic Soy Broth (difco), 20 g agar, and sterile 
deionized water added till its volume reached 
1000 ml), while P. fluorescens was cultivated  on 
King’s B Medium (protease peptone 20 g, K2HPO4 
2.5 g, MgSO4.7H2O 6 g, glycerol 15 ml, and agar 
20 g). After 48 hours the growing bacterium 
colony was suspended in sterile deionized water 
until a population density of 109CFU/ml (Bai et al. 
2002). 

Phosphate Solubilizing Ability of  
Rhizobacterial Isolates 
Phosphate dissolving rhizobacteria ability 
evaluated using Pikovskaya's agar test media with 
the addition of tri-calcium phosphate (TCP) as a 
phosphate source. The composition per liter of 
media used consists of glucose (10 g), NaCl (0.2 
g), KCl (0.2 g), MgSO4 (0.1 g), MnSO4 (2.5 mg), 
FeSO4 (2.5 mg), yeast extract (0.5 g), (NH4) 
2SO4 (0.5 g), and agar (15 g). The media was 
sterilized by heating using an autoclave, and after 
sterilization, the pH of the medium was set to 7.2 
with KOH 5 N. The test medium was poured into a 
petri dish (ф 9 cm), made a hole with a corked 
hole and filled with 0.2 ml suspension of the 
tested rhizobacteria isolate. Test media with 
bacteria were incubated for 3 days in an 
incubation chamber with a temperature of 28 oC. 
The ability to dissolve phosphate from the tested 
isolates was evaluated qualitatively based on the 
formation of the halo around the hole containing 
the bacterial suspension (Thakuria et al., 2004). 

Treating Seed with Rhizobacterial Suspension 
Onion seeds were disinfected with 1% sodium 

hypochlorite for two minutes, washed three times 
with sterile water, and dried in a laminar air flow 
cabinet for one hour. The dried seeds (10 g) were 
soaked for 24 hours in a suspension of each 
rhizobacteria isolate (50 ml) at 28 oC. After 
treatment, the seeds are dried again in a laminar 
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air flow cabinet and stored until they are ready for 
use. 

Effect of Seed Treatment with Rhizobacteria 
on Viability and Vigor of Onion Seeds 
Onion seeds which have been treated with 
rhizobacteria were germinated in a plastic tub 20 
cm x 15 cm x 10 cm (length x width x height) 
containing sterile burned-rice husk as a medium 
for germination. In each treatment were planted 
50 seeds with three replications. Calculation of the 
observation variables was done by:  
Vigor index (VI), depicting the growth rate vigor, 
was measured based on percentage of normal 
seedlings at the first observation (i.e. 5 dap):  

VI =  
Seed Uniformity (SU), depicting the growth rate 
vigor, was measured based on percentage of 
normal seedlings at the midle observation (i.e. 10 
dap):  
Germination percentage (GP), depicting seed 
potential viability, was measured based on the 
percentage of normal seedlings (NS) during the 
first (i.e. 5 days after planting (dap) and the 
second  (i.e. 7 dap) observation by using the 
following formula:  
 
 
 

Data analysis 
Data analysis were performed using Statistical 

Package of Social Sciences (SPSS) program 
version 20 for Windows (Chicago, IL, USA) and a 
significant difference performed using Duncan’s 
multiple range test (DMRT) at α=0.05 
 
RESULTS  

Effect of Seed Treatment with Rhizobacteria 
on Viability and Vigor of Onion Seeds 

 The seed treatment with rhizobacteria 
could significantly improve the index of vigor, the 
simultaneous growth and the germination of onion 
(Table 1). The isolate W2R06 improved the vigor 
index compared than that of other isolates and 
control treatment.  Ten isolates have potential as 
plant growth boosters namely isolates W1R02, 
W1R06, W2R01, W2R06, K2R01, K2R04, T1R06, 
T1R07, B1R02, B1R03 (Table 1). The results 
showed that ten rhizobacterial isolates have 
potential to dissolve phosphate are indicated by 
the formation of clear zones (halo) on media 
containing TCP (Figure 1). The rhizobacterial 
isolates that isolated from the Wakatobi red onion 
rhizosphere could phosphate dissolved (Table 2). 
The highest phosphate solvent was shown in 
T1R07 isolate with a diameter of 1.89 cm, 
followed by isolates T1R06 1.82 cm. Meanwhile,  
B1R02 isolates and W1R06 isolates showed the 
lowest diameter of 1.28 cm and 1.26 cm (Table 2). 

 
Table  1. The effect of seed treatment with rhizobacteria on vigor index (VI), seed uniformity (SU) 

and germination percentage (GP) of onion seeds 
Isolate code VI (%) SU (%) GP (%) 

Control 50.67def 54.67cd 62.67cde 

B1R02 54.67c-f 68.00a-d 69.33a-e 

B1R03 61.33a-f 69.33a-d 70.67a-e 

K2R01 72.00a-d 84.00ab 85.33ab 

K2R02 52.00c-f 69.33a-d 72.00a-e 

K2R04 77.33ab 81.33ab 82.67a-d 

K2R06 17.33g 26.67e 30.67f 

T1R02 65.33a-e 73.00abc 76.00a-e 

T1R04 77.33abc 82.67ab 84.00abc 

T1R06 78.67ab 82.67ab 88.00a 

T1R07 77.33ab 84.00ab 86.67ab 

T1R08 70.67a-d 74.67abc 78.67a-d 

W1R02 62.67a-f 72.00abc 77.33a-e 

W1R03 72.00a-d 74.67abc 77.33a-e 

W1R06 62.67a-f 68.00a-d 74.67a-e 

W2R01 69.33a-e      76.00abc         81.33a-d 

W2R03 41.33f     49.33d         56.00e 

W2R04 41.33f     56.00cd         61.33de 

W2R06 80.00a     88.00a        88.00a 

Note:  Means in the same column suffixed with different letters are different at 5% levels of 
significance according to DMRT. 

GP 
=  
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Figure 1. Phosphate dissolution clear zone: (a) dissolving phosphate with high diameter (b) 
dissolving phosphate with a low diameter 

 
 

Table 2. Average ability of phosphate dissolving rhizobacteria  
 

No Isolate code Halo diameter  (cm) 

1 W1R02 1.43 

2 W1R06 1.26 

3 W2R01 1.67 

4 W2R06 1.47 

5 K2R01 1.47 

6 K2R04 1.61 

7 T1R06 1.82 

8 T1R07 1.89 

9 B1R02 1.28 

10 B1R03 1.36 

Note : W1R=Wangi-Wangi 1, W2R = Wangi-Wangi 2, K2R=Kaledupa, T1R= Tomia,   
                      B1R= Binongko 

 
 
DISCUSSION 

The use of rhizobacteria that boost plant 
growth or promote plant growth promoting 
rhizobacteria (PGPR) as biological fertilizer is a 
contribution of biotechnology in to increase crop 
productivity. It achieved by nutrient mobilization, 
growth hormone production, nitrogen fixation or 
activation of disease resistance mechanisms 
(Thakuria et al., 2004). Rhizobacteria have found 
in the rhizosphere of plants, a thin layer of soil that 
covers the root surface and has a positive 
influence on plant growth. There are several 
genus rhizobacteria reported as PGPR, 
Pseudomonas, Enterobacter, Azospirilum, 
Azotobacter, Burkholderia, Bacillus, and Serratia 
(Podile and Kishore, 2006). 

The mechanism of rhizobacteria in promoting 

plant growth is (1) able to produce plant 
hormones, (2) able to fix N2, (3) able to produce  

osmolyte as an osmoprotectant in stress 
conditions, (4) giving antagonistic effects to plant 
pathogens in several ways, (5) dissolving 
phosphate minerals; and (6) induce systemic plant 
resistance (Fernando et al., 2005). 

The results showed that there was a 
significant effect of rhizobacterial inoculation on 
the viability and vigor of the onion seeds tested.  
Isolates W2R06, T1R06, T1R07, K2R04, T1R04 
were able to increase the seed vigor index with an 
average value of 80%, 78.66%, 77.33%, 77.33%, 
and 77.33% respectively compared to 50.67% on 
control treatment. As for the seed uniformity 
variables, isolates W2R06, K2R01, T1R07, 
T1R04, T1R06, and K2R04 reached 88%, 84%, 

 
 

W2R06 

W1R06 
T1R07 

B1R03 

a b 
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84%, 82.66%, 82.66%, and 81.33% respectively 
compared to controls 54.67%. Similarly, isolates 
W2R06, T1R06 and T1R07 increased the 
germination of shallot seeds with an average 
value of 88.00%, 88.00% and 86.67% compared 
to 62.67% control. The results of this study are in 
line with the results of previous studies. Sutariati 
et al (2006) reported that compared to the control, 
seed treatment with rhizobacteria significantly 
increased germination percentage, vigor index, 
seed uniformity, relative growth rate and T50 of 
chilli seeds. Based on the tests conducted, ten 
potential isolates of shallot seed growth from 
Wakatobi were selected, namely isolates W1R02, 
W1R06, W2R01, W2R06 (from Wangi-Wangi), 
K2R01, K2R04 (from Kaledupa) T1R06, T1R07 
(from Tomia) and B1R02, B1R03 (from Binongko). 

The PGPR is a group of bacteria that lives 
and develops well in soil rich in organic matter 
(Govindasamy et al., 2016; Elango et al., 2013). 
The results showed that all isolates tested could 
dissolve phosphate (forming halo). The isolates 
could produce clear zones which showed that 
these isolates were able to dissolve phosphate on 
Pikovskaya's agar media. The rhizobacterial 
ability of phosphate solvents in dissolving P based 
on the diameter of the clear zone (halo). The 
higher the halo diameter produced, the 
rhizobacterial ability of phosphate solvents in 
dissolving P is also high. The isolate of T1R07 
with a diameter of 1.89 cm followed by isolates 
T1R06 with diameter 1.82 cm.  

Phosphate solvent microbes have a very large 
role in assisting the supply of nutrients to plants 
because they can convert phosphate forms that 
are not available to plants into available forms.  
The biochemical characteristics possessed by 
rhizobacteria other than dissolving phosphate are 
their ability to fix nitrogen.  The results showed 
that W1R06, W2R06, K2R01, T1R06, T1R07 and 
B1R03 had better ability than that of other isolates 
in nitrogen binding.  In general, the source of 
nitrogen comes from free air fixed by soil 
microbes. Common soil microbes are bacteria that 
live in root areas of plants that have root nodules 
or root nodules.  Based on this study, it found 
microbes that live in the root area of plants that do 
not have root nodules, namely onion. 

CONCLUSION 
Based on the results it concluded that the 

rhizobacterial isolates isolated from Wakatobi 
shallot rhizosphere,  in general,  could improve 
the viability and vigor of onion seeds. There are 
ten isolates of rhizobacteria that have the potential 

to boost growt of red onion, namely isolates 
W1R02, W1R06, W2R01, W2R06 (from Wangi-
Wangi), K2R01, K2R04 (from Kaledupa) T1R06, 
T1R07 (from Tomia) and B1R02, B1R03 (from 
Binongko) . 
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