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ABSTRACT 

 

The problem in the production of biofertilizers is that raw materials are cheap, easy to 

get and apply. Another problem is determining the viability of the consortium mi-

crobes in a biofertilizer formulation. This study aims to determine the bacterial via-

bility of various liquid media originating from organic waste as a liquid biofertilizer 

carrier. Three indigenous bacterial strains under consortium for phosphate soluble 

(Pantoea ananatis strain 53 (BC32)), non-symbiostic Nitrogen fixation (Bacillus li-

cheniformis strain S45) and stabilizing soil aggregate (Pseudomonas plecoglossida 

strain PR19) were added to liquid biofertilizer. The study evaluated 10 treatments us-

ing a randomized design with three replicates. The treatments are as follows: Peptone, 

molasses, Compost wash from seaweed waste, Vermiwash, molasses + glycerol, com-

post wash from seaweed waste + glycerol, vermiwash + glycerol, molasses + PEG 

(PolyEthylene Glycols)1%, compost wash seaweed waste + PEG 1%, and Vermiwash 

+ PEG 1%. This biofertilizer formulation (liquid) was kept for 16 weeks at optimum 

pH 5.5. VP3 (Vermiwash made from vermicompost + PEG 1%) treatment showed the 

best viability of bacterial strains during the 16-week storage period. The pathogenicity 

test using green bean seeds Vima-1 showed that all liquid formulations of biological 

fertilizers with the three consortium bacterial isolates did not show signs of diseases 

and demonstrated better growth than the control treatment. Compared to other treat-

ments, the best growth of bacterial strains was detected with MP2 (Molasses + glyc-

erol) treatment. Formulations using vermiwash and PEG appear to maintain bacterial 

viability in the formulation effectively. However, the formulation of molasses and 

glycerol exerts a stimulating effect on sprouts growth.  
 

Keywords: Compost wash, Molasses, Pathogenicity test, Seaweed, Vermiwash 

*Corresponding author: 

E-mail: arfarita@unsima.ac.id  

 

 
Introduction 

Organic waste is a valuable component for 

implementing sustainable agriculture concepts 

because it can reduce the dependency on chemical 

fertilizers and build organic matter deposits in the 

soil. Increasing this component to soil impacts the 

increasing biological activity and improving the 

biochemical process of nutrient availability to 

crops [1]. Ideally, biofertilizer has good microbial 

viability during a long storage period without 

losing their nutrient quality [2]. Various sources of 

organic waste can be used as biological fertilizer 

carrier, such as molasses waste, vermicompost, 

and seaweed solid waste. Molasse is a well-known 

by-product of sugarcane waste. About 1.8 MT -1 

are being disposed of by sugarcane factories 

annually [3]. Vermicompost is derived from 

composting activities using earthworms as decom-

posers [4]. Seaweed solid waste is residues of 

seaweed factories. It is widely known to act as 

organic fertilizer, soil conditioner, or plant addi-

tive [5, 6]. However, all three organic wastes have 

varied effects on crops [3, 4, 5, 6], depending on 

soil and environmental condition. Biofertilizer 

products which contain microbes are sensitive to 
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environmental factors, such as: pH and tempe-

rature. These factors affect the microorganism 

viability and the maximum storage duration of the 

product. The vermicompost and seaweed waste 

can optimize the quality of biofertilizer products. 

However, there is limited information about using 

extracted material in biofertilizers. 

The difficulty hinders the biofertilizer pro-

duction in determining microbial viability and 

optimum growth under consortium formulations. 

Bacteria used in formulating biofertilizer has 

different role and functionality. They usually 

required different substrate conditions closely 

related to pH and temperature and those with a 

substrate for cell membrane stabilizer application 

such as PEG (Polyethylene Glycol) and Glycerol 

[7, 8]. PEG and glycerol as an additive substrate 

for biofertilizer formulation remains limited 

particularly due to it being combined with 

extracted solid waste material. 
In this study, the liquid biofertilizer was for-

mulated using three indigenous bacterial strains 

from Malang, Indonesia, obtained from previous 

studies: Pseudomonas plecoglossida strain PR19 

and Pantoea ananatis strain 53 (BC32). B. lichen-

iformis strain S45 free Nitrogen (N) fixation bac-

terium known for its ability to fix N to soluble 

forms for plant uptake [9], P. plecoglossida strain 

PR19, is a stabilizing agent for soil aggregation 

bacteria [10]. The P. ananatis strain 53 (BC32), 

is recognized as phosphate soluble bacteria [11]. 

These three bacteria were formulated in consor-

tium formulations. When applied to the ecosys-

tem, the consortium of these bacteria formed a 

complementary metabolic functionality.  

Formulation of these biofertilizers was pro-

duced with a combination of cheap, inexpensive, 

and abundantly available solid waste carriers with 

additive stabilizers for cell membranes (PEG and 

Glycerol). To control their viability, the pH of the 

substrate was modified. It is of utmost importance 

to ensure these indigenous bacterial consortium's 

survival and growth performance. Therefore, this 

study was conducted to observe the bacterial via-

bility of various waste liquid media as biological 

fertilizer carriers within a 16-week storage period. 

This study further observed their effects on green 

bean (scientific name) growth and pathogenicity 

test. The green bean was used as the indicator crop 

to detect the impact of bacterial consortium on 

growth as recommended from previous research 

[12]. It was reported that green bean was also 

susceptible on a soil-born pathogen such as Rhi-

zoctonia solani [13]. Green bean is one legume 

plant, and sprout is the phase most susceptible to 

soil-borne pathogens. Biofertilizer formulated in 

this study will be applied to the soil starting from 

the nursery and the condition does not cause dis-

ease, especially in the nursery which is a critical 

stage during a plant life cycle. 

 

Materials and Methods 

Compost wash was made from fermented 

solid waste seaweed agar factory in Malang City-

Indonesia which has been decomposed then liquid 

form was collected following dilution with water 

followed by fermentation processes. Molasses is a 

viscous product resulting from refining sugarcane 

residue. Vermiwash is made from vermicompost 

obtained from earthworm cultivation. The solid 

tofu waste and liquid form was collected after be-

ing diluted with water. This was followed by the 

fermentation processes.  

 

Research design  

A randomize Complete Design (RCD) with 3 

replications was employed. The types of bacteria 

used in this study are namely: B. licheniformis 

(non-symbiotic N fixing bacteria), P. pleco-

glossida (soil aggregate stabilizing bacteria) and 

P. ananatis (soluble phosphate bacteria). The 

treatments used were as follows (Table 1).  

 

Isolate purification  

Purification of isolates was conducted at the 

beginning of consortium culture before treating 

various biological fertilizer formulations. Puri-

fication of isolates was performed using the streak 

plate method. Each pure bacterial isolate was 

swabbed on Nutrient Agar (NA) media using a 

standard sterile needle and incubated for 24 hours 

at 33°C. The single colony was then tested for its 

purity by gram staining. This was done by drip-

ping sterile H2O on object-glass, rubbing one ooze 

of isolate onto the glass slide and drying it by 

passing over Bunsen. The samples were then 

dripped with crystal violet, flattened and flowed 

with running water. The same procedure was 

repeated for iodine. The samples were dripped 

with iodine, flattened and dried. Then, the samples 

were dripped with alcohol, washed with running  
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water and dried over Bunsen. After drying, the 

samples were stained with safranin, flattened 

before being washed with running water and dried. 

Finally, the samples were dripped with emersion 

oil and observed under a microscope with 1000x 

magnification. 

 

Identification of soil bacteria  

The three bacterial strains used in this study 

were from previous research. Two of the strains 

identified were phosphate-soluble bacteria (P. 

ananatis strain 53 (BC32)) and non-symbiotic ni-

trogen fixation (B. licheniformis strain S45). The 

third strain had the functional property of soil ag-

gregation stabilization and was later  identified as 

P. plecoglossicida by 16S rRNA. The Bacterial 

Genomic Mini prep Kit (MERCK) was used for 

bacterial DNA isolation and extraction. We ampli-

fied 16S rRNA Gene of the bacteria and then 

sorted them sequence. The first step involves 

DNA isolation and extraction. The DNA concen-

tration was measured using PCR amplification of 

16Sr RNA gene. Universal primers of bacteria for 

amplification were used 16S rRNA 5’ CCAG-

CAGCCGTAATACG 3’ and 5’ ATCGGCTAC-

CTTGTTACGACTTC 3’, according to the previ-

ous research [14]. PCR mixing was processed af-

ter mixing the chromosomal DNA (10 ng of ge-

nomic DNA collected from each bacterial strain) 

with the master mix which contained primer, BSA, 

MG++ and all dNTP's then initiated by the addition 

of taq- polymerase. The last step involved the pu-

rification of PCR products. The PCR products 

were observed with agarose gel electrophoresis, 

then purified using EXO SAP for sequence 

reaction. Purified PCR products were submitted to 

the DNA Centre Facility in Eijkman Institute for 

Molecular Biology-Jakarta for sequencing. The 

sequencing results were then uploaded into the 

GenBank using an online procedure. The 16S 

rRNA gene sequence was compared to public da-

tabases available online at www.ncbi.nlm. nih.gov 

/GenBank/. 

P. ananatis, and P. plecogloccicide are Gram-

negative bacteria, while B. licheniformis is gram-

positive bacteria. Gram-positive bacteria are 

known to have a thicker layer of peptidoglycan 

compared to gram-negative bacteria. Gram-nega-

tive bacteria have a thick outer membrane com-

posed of proteins, phospholipids, and lipopoly-

saccharides. Together with the peptidoglycan 

layer, they form a strong protective coat for the 

cells [15]. These characteristics of bacterial are 

also related to resistance to moderate-high temper-

atures. This is important especially for field appli-

cations, especially in tropical and drought climate 

conditions. From the gram staining, SNF 5 was in 

Bacillus, SPP 1 was Staphylococcus and SPE 20 

was coccus. 

 

pH optimization test 

Determination of optimal pH for bacterial 

consortium growth, carried out using a 

Completely Randomized Design (CRD) by 

growing all bacterial isolates (P. plecoglossicida, 

B. licheniformis, P. ananatis) under consortia 

scheme was placed on an Erlenmeyer tube 

containing 100 ml Nutrient Broth Culture media 

with 5 different level of pH: 5.0, 5.5, 6.0, 6.5 and 

7.0. The treatment was repeated 3 times, based on 

the following formula: (n-1) ≥ 15; whereas: t was 

the treatment and n the number of replications). 

Value of pH was regulated by adding HCl or 

NaOH. Determination of optimal pH for bacterial 

culture was carried out by measuring optical 

density (OD) of each treatment after a storage 

period of three days at room temperature. For three 

consecutive days, the sample was observed every 

12 hours for measuring bacterial growth by 

calculating the value of OD at 600 nm using a 

spectrophotometer (UV V is Genesys 150). 

 

Biofertilizer liquid formulation 

Production of liquid formulations was 

conducted by adding seaweed waste, molasses, 

vermiwash, peptone water, PEG, glycerol, and all 

three bacterial isolates (P. plecoglossicida, B. 

Table1. List of treatments 

No. Code Treatments 

1. P0 Control, Peptone  

2. 
RP1 Compost wash made from seaweed 

waste 

3. 
RP2 Compost wash made from seaweed 

waste + glycerol 

4. 
RP3 Compost wash made from seaweed 

waste + PEG 1% 

5. MP1 Molasses  

6. MP2 Molasses + glycerol 

7. MP3 Molasses + PEG 1% 

8. VP1 Vermiwash made from vermicompost 

9. 
VP2 Vermiwash made from vermicompost + 

glycerol 

10. 
VP3 Vermiwash made from vermicompost + 

PEG 1% 
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licheniformis, P. ananatis) with treatment as 

described in the research design (Table 1). The 

ingredients were sterilized first except bacterial 

isolates. After cooling the liquid media, the 

bacterial culture of the consortium was mixed 

homogeneity with the media. Each treatment was 

inserted into a plastic bottle and stored in a in a dry 

room away from direct sunlight at 27°C. 

Observation of viability was carried out using 

the spread plate method and calculated using the 

total plate count (CFU/ml) method. Calculation of 

bacterial cell counts was carried out by TPC (Total 

Plate Count) method. Analysis of viability was 

carried out using Complete Randomize Design 

(CRD). A total of 10 treatments were tested. Each 

was replicated three times and was calculated 

using the formula t (n-1) ≥ 15 [16]. Observation of 

viability during the eight weeks storage period was 

performed once a week and after a storage period 

of eight weeks to 16 weeks. 

 

Test of pathogenicity 

The liquid formulation of biological fertilizer 

was tested for its effects on the growth of green 

bean sprouts that have been sown for 2-3 days and 

selected for uniform growth with ± 1 cm length 

[12]. The selected mung bean sprouts were put in 

a test tube containing sterile media (Yoshida 

solution) and inoculated with liquid fertilizer 

formulations according to the treatment (Table 1). 

Each treatment was repeated four times using the 

formula t (n-1) ≥ 15 [16]. The parameters observed 

in the pathogenicity test the presence of the 

disease, growth abnormalities and growth inhi-

bition of the sprouts. 

 

Data analysis 

In this study, the statistical analysis used was 

a 5% F test to determine the effect of each treat-

ment. If there was a sign, then a 5% LSD (Least 

Significant Difference) test to determine the dif-

ferences between treatment samples. 

 

Results and Discussion  

Purification of bacterial isolates 

This study confirms that B. licheniformis is N-

fixing bacteria (SNF 5), while P. ananatis is a P 

solubilizing bacteria (SPP 1). P. plecoglossicida 

was found to improve soil aggregate stabilization 

(SPE 20). The morphology of each bacterial 

colony can be seen in Figure 1. The morphology 

of the bacterial cells was observed from gram 

staining of bacteria aged 24-36 hours after 

rejuvenating from the previous isolates collection 

by [9, 10, 11]. 

Pantoea ananatis has a wide pH range for their 

growth at 4.0-10.0 (Table 1) however, their opti-

mal condition is at pH 7.0 and at temperatures 

between 28ºC - 30ºC (temperature range 15ºC-

37ºC) [17]. da Silva et al. [18] indicated that P. 

ananatis SCB4789F1 is beneficial for plant 

growth, which is shown by its ability to dissolve P 

and zinc (Zn), produce siderophores and synthe-

size Indole Butiric Acid (IAA). In addition, other 

studies showed that P. ananatis have anta-gonistic 

activity against the pathogen Rhizoctonia solani 

[19]. P. plecoglossicida grows at pH ranging 

between 5.0-9.0  (Table 1) but, optimally at 28°C 

at a pH of 7.3. Some studies mentioned that P. 

plecoglossicida is one of the exopolysaccharide-

producing bacteria, which play an important role 

in increasing the aggregate of the area around the 

plants root system (rhizosphere) [20, 21]. Exo-

polysaccharides produced by P. plecoglossicida 

protect the plant against invasion of pathogens and 

help in the development of nodules, release of 

bacteria from infection threads, bacteroid deve-

lopment and suppression of plant defense 

responses, protection against plant anti-microbial 

compounds [20]. B. licheniformis, is an important 

source of enzymes. It is a thermophilic bacterial 

that can survive at high temperatures 50-65°C. 

These bacteria can thrive at even higher tempe-

ratures and have a  wider pH range compared to P. 

ananatis and P. plecogloccicide. The optimal 

temperature for enzyme secretion is at 37°C. It can 

survive in extreme environments by forming 

spores and then returning to vegetative when envi-

ronmental conditions are favorable. B. licheni-

formis is a contributor to the nitrogen cycle and 

has anti-fungal activity. It functions as a microbial 

fungicide. Each bacterial's optimum pH becomes 

a consideration for optimizing the range of pH of 

consortia culture.  

 

Optimum pH 

From the current study, the optimum pH re-

quired by the three bacteria to grow in a consor-

tium was 5.5 based on the OD600 (1.542) (Figure 

2). In general, bacterial growth is influenced by 

environmental acidity (pH) because each microbe 

requires different environmental conditions. 

Changes in the environmental conditi- 



N Arfarita, T Imai, C Prayogo, 2022 / Utilization of Various Organic Wastes as Liquid Biofertilizer Carrier Agents 

 

 

 JTLS | Journal of Tropical Life Science 5 Volume 12 | Number 1 | January | 2022 

 

ons will affect the growth and life of bacteria at the 

initial phase of growth, whereby bacteria will die 

because they cannot carry out metabolic processes 

[22]. Each bacterial isolate has different pH con-

ditions. In this study, bacteria were incubated 

within the pH range relevant to other studies (Ta-

ble 2). 

The bacteria experienced an accelerated 

growth phase (log phase) between 0-12 hours 

because the media used in the pH test was similar 

to the bacterial media culture, namely the Nutrient 

Broth media. Rapid bacterial adaptation resulted 

in the rapid stationary phase of bacterial growth. 

The increasing number of bacteria during the 

stationary phase (between the 12th and 60th hours) 

resulted in an increased return between the 60 and 

72 hours. The average temperature of Malang C 

was about 22-25°C. However, according to our 

records at the time of observation at 60-70, the 

temperature reached 30°C. This might occur 

because the room temperature increased during 

the 60-72 hours storage period. The bacteria for-

mulated in this biological fertilizer are mesophyll 

bacteria with optimum temperatures between 

25°C-37°C. At the 72nd hour observation, the opti-

mal pH for bacterial growth was revealed to be pH 

5.5, implying bacterial production will increase 

at/after 72 hours. This observation served as a 

reference for the long shelf life of biological 

fertilizer products. Increasing the number of 

bacteria after 72 hours caused the pH of the bacte-

rial growth media (nutrient broth) to drop to pH 

4.5. The decrease in pH of the media occurred due 

to the formation of organic acids that affect 

bacterial cell metabolic activity [23]. Bacteria 

growing in any medium will modify the pH of the 

medium as they produce metabolite while they are 

growing and other organic acids and make the 

Table 2. The references of optimal pH for bacteria growth in liquid biofertilizer 

Bacteria Optimum pH References 

N fixing bacteria Bacillus licheniformis (SNF 5) < 5 – 11.0 [23]  

P-soluble bacteria Pantoea ananatis (SPP 1) 4.0 – 10.0 [18]  

Soil stabilizing aggregate Pseudomonas plecoglosiccida (SPE 20) 5.0 – 9.0 [20]  
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(b)  

 
 
 
 
 
 
 
 
 
 

 

(c) 

Figure 1. The purity of each isolate before use: (a) Pseudomonas plecoglossicida, (b) Pantoea ananatis and (c) 

Bacillus licheniformis. Above photos are single colony on a streak of three bacterial isolates and below 

photos are cell morphology of three bacterial isolates (no different bacterial cells on microscopic ob-

servation) 
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medium altered. Most common is the secretion 

/excretion of organic acids. 
 

Bacteria viability 

Figure 3 shows the difference in bacterial 

viability in each treatment. The difference in the 

viability results was caused by differences in the 

carrier material and the type of additional material 

in the formulation. The liquid formulation of 

biofertilizer treatment VP3 (vermiwash carrier 

with 1% PEG added ingredients) has the highest 

viability during the 16 weeks storage period. 

Viability values VP3 are MP1 and MP2. Whereas 

P0 is a liquid medium made from commercially 

sold material (peptone) with recommended 

concentrations, having lower values than those of 

VP3, MP1 and MP2. 

Total plate count (TPC) was used to test the 

microbial viability of the carrier medium based on 

the number of bacterial populations originating 

from a series of dilutions to 10-8 or to 10-n dilutions 

to simplify calculations. The unit used to define 

total number of bacterial colonies was CFU / ml 

(colony forming units). The diluted liquid formu-

lation of biofertilizer was then purified by 

spreading it on growing media (Nutrient Agar). In 

Nutrient Agar, beef extract and peptone are used 

as the basic ingredients because they are a source 

of protein, nitrogen (N), vitamins, and carbohy-

drates needed by the microorganisms to grow 

optimally [24].  

During 16 weeks of culture, bacterial viability 

in various biological fertilizer formulations was 

significantly different because of the variations in 

 
Figure 2.  Consortium bacterial growth at different level of pH and those effect on the changes of OD600 value 
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Figure 3. Bacterial viability (log CFU/ml) during 16 weeks of culture 
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the carrier material and the type of supplementary 

material in the formulation. The treatment of VP3 

produced higher bacterial viability compared to 

the other treatments. The methodology (Table 1) 

explains that VP3 is a liquid carrier media made 

from vermiwash, molasses, and PEG. Whereas 

MP1 and MP2 which have values below VP3, are 

only made from molasses plus glycerol (MP1) and 

PEG (MP2). The carrier material in the VP3 

formulation enhanced the viability of the bacteria 

because vermiwash is rich in nutrients that can 

maximize the survival of the bacteria during the 

storage period. Giyanto et al. [25], observed that 

vermiwash carrier material is in organic liquid 

waste. It demonstrated great potential as a multi-

plication medium for biological agents because it 

 

Figure 4.  Pathogenesis test of all treatments on germination of green beans. The pictures on the left (0 days 

after culture) and right (5 days after culture) show no symptoms of necrosis, decay, deformity and 

growth inhibition 
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Table 3. Green bean seed growth under different for-

mulation of biofertilizer after 5 days of ger-

mination 

Treatments 
Parameter 

Root length (cm) Sprout length (cm) 

Control 2.64 a 4.74 a 

P0 2.46 a 4.71 a 

VP 1 2.71 a 5.27 a 

VP 2 2.90 ab 5.81 ab 

VP 3 3.58 c 7.75 c 

RP1 2.25 a 7.50 c 

RP2 2.35 a 9.31 d 

RP3 2.04 a 6.90 bc 

MP1 5.74 d 5.74 bc 

MP2 7.93 f 7.93 cd 

MP3 6.99 e 6.99 bc 

LSD Sig (*) Sig (*) 

Note: Numbers accompanied by the same letter in the 

same column indicates no significant difference in the 

5% LSD test (Sig: Significant). Visually, see Figure 4 

of the right side 

 

contained nutrient compositions vital for bacterial 

growth, such as protein, carbohydrates, water, 

amino acids, fats, mineral salts, and other nutri-

ents. The addition of PEG is also reported to 

increase bacteria's solubility, which is inert in 

liquid formulations. This material is not easily 

hydrolyzed and does not interfere with microbial 

growth [7]. In addition to the beneficial carrier 

material for bacterial growth and viability, the 

maintenance of liquid fertilizer formulations 

during the storage period is very important. 

Immersion of bacterial cells in liquid fertilizer 

formulations can stabilize bacterial growth. 

Immersion in the formulation functions to homo-

genize bacteria in the liquid with nutrients in the 

formulation. This prevents the accumulation or 

deposition of bacteria, nutrients and secondary 

metabolites at the bottom of the bottle. 

 

Pathogenicity test  

In the pathogenicity test, the three bacterial 

isolates grown in a consortium did not show any 

pathogenicity symptoms to the young green bean 

sprouts (Figure 4). Five days after culture, green 

beans were at the phase susceptible to disease, but 

in each treatment, the plants continued to grow 

well and did not show any symptoms of decay,  

necrosis, growth inhibition or deformities. 

The mechanism of pathogeny symptoms can 

be detected from the ability of the pathogen to 

modify phenolic compounds, changes in free 

amino acids, chlorophyll, photosynthesis or respi-

ration rates and plant tissue destruction at the cel-

lular level [26]. As described in bacteria viability, 

the treatment of MP1 and MP2 had a viability 

value lower than those of VP3. However, they are 

shown to stimulate the growth of sprouts with 

markedly longer crop length compared to controls. 

Sprout length of MP1, MP2 and MP3 were likely 

longer than VP3 treatment, but the value was not 

significantly different. RP2 has the highest germi-

nation length, but the value was not significantly 

different to MP2. However, RP2 has a signifi-

cantly lower bacterial viability than those of VP3. 

A previous study on consortium bacteria exu-

date demonstrated that the Bacillus licheniformis 

MH48 could produce auxin that increased axial 

development and stimulated lateral root formation 

[27], producing increased nutrient content and ger-

mination Camellia oleifera seeds [28]. B. licheni-

formis MH48 can cause accumulation of auxin in 

the field soil. Other studies showed that the auxin 

hormone was very low in affecting the growth of 

root shoots [29]. Park et al., [29] report that B. li-

cheniformis MH48 could stimulate Camellia ja-

ponica seed germination. B. licheniformis MH48 

produces increased nutrient content and germina-

tion of C. oleifera in coastal reclamation land. In 

addition to B. licheniformis bacteria, Pseudomo-

nas plecoglossicida bacteria and rock phosphate 

played an important role in plant growth under dif-

ferent fertility conditions [30]. Pantoea ananatis 

promotes plant growth rhizosphere bacteria capa-

ble of dissolving phosphate and zinc, producing si-

derophore and synthesizing IAA hormone, which 

can stimulate an increase in the number of lateral 

roots [31]. 

Table 3 shows that liquid formulation of bio-

fertilizer has a significant influence on the length 

of the sprouts and the length of the root of the 

green beans. Control was same as P0, VP1 (with 

same code of “a”). On the other hands, both of 

them is not significantly different from VP2 (re-

spectively code of “a” and “ab”). RP2 treatment 

(with code of “d”) produced the highest growth 

but it is not significantly different from the MP2 

treatment (with code of “cd”). The RP2 formula-

tion consists of compost wash from seaweed, the 

three bacterial isolates and glycerol additives. 

Chemically, seaweed extract consisted of water 

(27,8%), ash (22,25%), protein (5,4%), fat (8,6%), 

carbohydrate (33,3%) and rough fiber (3%). In 
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addition, seaweed extract also contains a variety of 

enzymes, amino acids, nucleic acid, vitamins (A, 

B, C, D, E and K),macro mineral (oxygen, nitro-

gen, selenium and calcium) and micro mineral 

(iron, sodium and magnesium) [32]. The MP2 for-

mulation consists of molasses, the three bacterial 

isolates and glycerol additives. Molasses contains 

N and minerals which are not only beneficial for 

bacterial growth, but also beneficial for plants. 

Bacterial isolates contain growth hormones that 

can help the growth of green bean sprouts. Glyc-

erol additives are useful for extending the shelf life 

of biological fertilizers so that the number of ben-

eficial plants is maintained up to the time of inoc-

ulation. 

 

Conclusion 

Optimum initial pH for each culture (sepa-

rately B. licheniformis, P. ananatis, and P. pleco-

glossicida) are different when those bacteria are 

mixed as consortium. The consortium requires an 

optimum pH of 5.5 for growth. The best bacterial 

viability is shown in the VP3 treatment (vermi-

wash carrier with 1% PEG additives) during the 

16-week storage period. However, observations of 

viability over a longer period need to be done be-

cause the bacteria in the liquid formulation have 

not experienced a phase of death. The consortium 

of the three isolates during the liquid formulation 

of biological fertilizers did not cause pathogenic 

symptoms of the vegetative phase (germination 

phase) of green bean plants in all treatments. The 

results of growth of green bean sprouts on MP2 

treatment showed the best growth as observed 

from the parameters of the length of the sprouts 

and root length. Furthermore, the potential and ef-

fectiveness of the biofertilizers formulated still re-

quire testing under greenhouse and field condi-

tions before a final conclusion can be drawn. 
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