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Soybean is important food crops in Indonesia. It utilized as food cook and processed into various foods. 
The soybean demanding continues to increase but the production capacity still low.  One of limiting 
factors to increase soybean production is weed competition. The effective method to weed control 
usually is using chemical herbicide but had adversely effect on the environment and food health. The 
development new method in control weed was very interesting. The research was conducted in 
Agronomy Laboratory, Faculty of Agriculture Halu Oleo University, using randomized block design 
(RBD), consisting of 4 treatments. The treatments were P0 = control, P1 = Isolate Pseudomonas 
aeruginosa A08 + water, P2 = Isolate Pseudomonas aeruginosa A08 + talc powder and P3 = Isolate 
Pseudomonas aeruginosa A08 + chaff charcoal husk powder. Each treatment was repeated three times, 
and each experimental unit consisted of three plants so that there were 36 plants. The result showed 
that the P. aeruginosa could suppress weed growth but does not had adversely affect on the soybean 
growth. The best carrier material for bioherbicide formulation suitable for P. aeruginosa is the talc 
powder that can improve the ability of P. aeruginosa A08 as bioherbicide. 
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INTRODUCTION 

Soybean (Glycine max (L.) Merill.) is 
important food crops in Indonesia. Soybean are 
source of protein (Clemente and Cahoon, 2009; 
Krishnan and Darly-Kindelspire, 2013; Tripathi et 
al., 2015) and mineral (Weber et al., 2005; 
O’Bryan et al., 2014).  It utilized as food cook and 
processed into tempeh, tofu, soy sauce, sauce 
and bean sprouts (Li et al., 2013) .  Soybeans 
have been also processed into various foods such 
as soy milk, soy juice drink and flavor taste 
cuisine (Mursidah, 2005). 

The soybean consumption and demand in 

Indonesia continues to increase from 2.35 million 
tons in 2009 and predicted to 3.35 million tons in 
2025 (Atman, 2009).  The soybean production 
capacity still low and until 2020 estimates only 
reaches 1.2 million tons (Aldillah, 2015).  
Meanwhile, the soybean demand in Indonesia 
annually reached 2.3 million (FAOSTAT, 2014).  

The low soybean production in Indonesia is 
caused by several factors and one limiting factors 
to increase soybean production is weed 
competition (Rakian et al., 2018a).  Weeds could 
reduce the crop yield and grain quality 
(Schonbeck, 2013; Banik et al., 2006; Den 
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Hollander et al., 2007; Da Silva et al. 2013; 
Hamzei and Seyedi, 2015). In soybean cropland, 
weed could reduce the production until 91% if the 
control was not done early and reached 52% 
when weed control using herbicide (Sembodo, 
2010). 

The most common method of weed control is 
to spray herbicides and chemical herbicide have 
long been the first choice of farmers (Patil, 2013; 
Sharma and Gauttam, 2014; Amaro-Blanco et al., 
2018; Rakian et al., 2018b).  The continuing use 
of chemical herbicide in control weed had 
adversely affect not only on the environment and 
ecosystems (Myers et al., 2016) but also on the 
soybean health and quality.  The development 
new method in control weed using rhizobacteria 
as biological control (Malik and Charaya, 2013; 
Harding and Raizada, 2015; Rakian, 2015; Rakian 
et al., 2015; Rakian et al., 2018a; 2018b) was 
recommended. Rhizobacteria that has ability to 
control of weed called as the deleterious 
rhizobacteria (DRB).  

The DRB have associated with weed rooting, 
and can suppress growth of weed (Kremer and 
Souissi, 2001; Shirdashtzadeh, 2014).  One of the 
indigenous rhizobacteria that have potential to 
control of weed is Pseudomonas aeruginosa. P. 
aeruginosa was able to suppress growth of 
amaranth weed species, pigweed and wheat 
seedlings (Lakshmi et al., 2015). Pseudomonas 
fluorescens strain D7 (P. f D7, NRRL B-18293) 
could inhibit growth of downy brome (Bromus 
tectorum L. Brote) and reached by 86% (Kennedy 
et al. 2001). Pseudomonas aeruginosa has ability 
to produces secondary metabolite compounds of 
HCN and IAA (Rakian, 2015; Rakian et al., 2015).   

The effectivity of DRB as bioherbicides is 
determined by level of survivality in the field. 
Application of rhizobacterial should be formulated 
in a carrier material that does not contain toxins 
and does not affect the ability of these 
rhizobacteria as bioherbicide (Rakian et al. 
2018a). Field application in suspension form will 
be ineffective so should be packed in a carrier 
material.  Several researches showed that the 
formulation of deleterious rhizobacteria 
Pseudomonas trivialis X33d in the talc carrier is 
capable to suppress the dry weight great brome 
when compared to the control (Mejri et al., 2012).  
Rakian et al., (2018) in laboratory experiment 
found that the talc powder and chaff charcoal 
powder were effective as a carrier and maintain 
rhizobacterial viability and stability for five months.   

The study aims is to determine the 
effectiveness of P. aeruginosa A08 formulated as 

bioherbicide in soybean crops at the greenhouse 
scale. Therefore a research to explore the 
effectiveness of DRB formulated as bioherbicide 
in soybean crop was very important. 
 
MATERIALS AND METHODS 

Experimental Design 
The research was conducted in Agronomy 
Laboratory, Faculty of Agriculture Halu Oleo 
University. Research designed using randomized 
block design (RBD), consisting of 4 DRB 
formulated treatments. The treatments were P0 = 
control without Isolate P. aeruginosa. P1 = Isolate 
P. aeruginosa A08 in water formulated, P2 = 
Isolate P. aeruginosa A08 in talc formulated and 
P3 = Isolate P. aeruginosa A08 in chaff charcoal 
powder formulated.  Every treatment was 
repeated three times, and each experimental unit 
consisted of three plants so that there were 36 
plants. 

Propagation of P. aeruginosa A08 isolates and 
formulation of rhizobacterial 

Isolate P. aeruginosa A08 was replicated by 
taking isolates from Eppendorf using ose needles 
and then scratched on TSA (Tryptic Soy Agar) 
medium in a 9 cm diameter Petri dish and 
incubated for 48 hours. The bacterial colonies 
grown in each Petri dish were suspended in 10 
mL of sterile aquadest (equivalent to a population 
density of 109 cfu mL-1 (Bai et al., 2002). The 
formulation was prepared by preparing 50 g of talc 
and 50 gram of chaff charcoal powder, were 
sterilized in an autoclave with a temperature of 
121oC for 15 minutes. Then, 10 mL of P. 
aeruginosa A08 suspension was mixed with 50 g 
of each carrier and the bacterial formulation was 
ready to be applied. 

Soybean Cultivation and Application of 
Rhizobacterial Formulations. 

Plant media used was soil from soybean crop 
then put in polybag size 30cm × 30cm.  
Rhizobacterial applied in the form suspension of 
water, talc, or chaff charcoal husk 7 days before 
seed planting of soybean. Soybean seeds planted 
as much as two seeds per polybag. 
 
RESULTS  

A. The effectiveness of DRB on weed growth 
The results showed that in soybean crops 

without treatment DRB found 12 types of weeds. 
There are Cleome rutidosperma, Cyperus 
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kyllingia, Cyperus rotundus, Digitaria ternatea, 
Brachiaria paspaloides, Centrosoma pubescens 
Boreria alata, Paspalum conjugatum, Eleusine 
indica, Colopogonium mucunoides, Phyllanthus 
niruri and Mimosa pudica (Table 1).   

The density, type of weeds and the number of 
weeds in soybean crops decreased as a result of 
rhizobacterial treatment in various kinds of 
carriers. At treatment of P. aeruginosa A08 with 
water as carrier media (P1), only found nine 
species of weed and able to suppress the growth 
of three types of weeds such as Digitaria ternatea, 
Colopogonium mucunoides and Phyllanthus niruri.  

On the treatment of P. aeruginosa A08 using 
talc as a carrier media  (P2),  only  found eight 
types of weed and capable suppress four types of 
weeds,  namely Digitaria ternatea, C. pubescens, 
P. conjugatum  and Phyllanthus niruri. Whereas 
the treatment of P. aeruginosa A08 formulation 
using chaff charcoal husk as carrier media (P3), 
suppressing only one type of weeds that is 
Phyllanthus niruri. 

 Based on the absolute density value 
(ADV) as shown in Table 1, it is explained that the 
higher the ADV represents, the higher the weed 
population in the experimental pot. The total ADV 
in the control treatment (P0) were obtained as 
many as 75.78 weeds from 12 weed species. 

While in the treatment of rhizobacterial 
formulations of P1, P2 and P3 showed that the 
ADV is lower than that of on control treatment 
(P0).  

The treatment of formulation of P. aeruginosa 
A08 isolate in water carrier (P1), gave the ADV 
46.06 from 9 weed species or could suppress the 
total weed count of 39.22%. The treatment using 
talc carrier (P2) gave the ADV 38.12 from 8 weed 
species or could suppress total weeds of 49.70%, 
while the treatment using charcoal chaff powder 
(P3) gives the ADV 43.73 from 11 weed species or 
could suppress the total number of weeds by 
42.29%. 

B. The effectiveness of DRB on weed 
dominance  

The absolute weed dominance value (AWDV) 
based on the dry weight of each weed species. 
The higher the dry weight, the higher the weed 
dominant in the experimental pot. The result 
showed that the highest total dominance weed 
value found at the control treatment (P0) without 
DRB application. Followed by the DRB treatment 
using water carrier (P1), chaff charcoal husk (P3) 
and talc (P2), with the AWDV 6.99, 4.98, 4.85 and 
3.40 (Table 2).  

 
Table 1.  Effects of  P. aeruginosa A08  formulated on weed absolute density value 

No Type of Weeds 
Absolute Density Value (ADV) 

P0 P1 P2 P3 

1. Cleome rutidosperma 25.67 9.50 6.83 9.00 

2. Cyperus kyllingia 16.17 15.50 12.67 7.67 

3. Cyperus rotundus 12.50 4.43 7.83 8.17 

4. Digitaria ternatea 3.63 - - 0.55 

5. Brachiaria paspaloides 3.50 9.00 5.83 5.33 

6. Centrosoma pubescens 3.00 0.51 - 1.23 

7. Boreria alata 2.17 0.83 1.83 6.17 

8. Paspalum conjugatum 2.17 2.19 - 0.80 

9. Eleusine indica 2.00 2.33 1.53 2.47 

10. Colopogonium mucunoides 2.00 - 1.10 1.67 

11. Phyllanthus niruri 1.80 - - - 

12. Mimosa pudica 1.17 1.77 0.50 0.67 

 
75.78 46.06 38.12 43.73 
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Table 2. Effects of P. aeruginosa A08 formulated on the absolute weed dominance value 

No Kind of weed 

Weed Absolute Dominance  
Value 

P0 P1 P2 P3 

1 Cleome rutidosperma 1.53 1.24 0.81 0.62 

2 Cyperus rotundus 0.69 0.58 0.25 0.32 

3 Cyperus kyllingia 0.56 0.6 0.3 0.8 

4 Digitaria ternatea 0.33 - - 0.27 

5 Brachiaria paspaloides 0.61 0.59 0.93 0.51 

6 Centrosoma pubescens 0.2 0.26 - 0.32 

7 Boreria alata 0.45 0.12 0.4 0.5 

8 Paspalum conjugatum 0.71 1.33 - 0.72 

9 Eliusine indica 0.43 0.03 0.44 0.38 

10 
Colopogonium 
mucunoides 

1.05 - 0.17 0.40 

11 Phyllanthus niruri 0.12 - - - 

12 Mimosa pudica 0.31 0.23 0.1 0.01 

Total 6.99 4.98 3.40 4.85 

 
The formulation treatment in an aqueous 

carrier media (P1) gives the AWDV of 4.98 g or 
could suppress the dry weed weight of 28.75%. In 
the talc carrier (P2) gives an AWDV of 3.40 g or 
could suppress dry weed weight of 51.36%. The 
treatment in a chaff charcoal husk carrier (P3) 
gives an AWDV of 4.85 g or could suppress weed 
weight of 30.62%. 

The results showed that the isolates of P. 
aeruginosa A08 formulated in water, talc and chaff 
charcoal husk powder could suppress the weed 
growth compared with the control treatment (P0). 
The study of Zdor et al (2005), also explains that 
DRB isolates packed in formulation materials 
could increase DRB capability of Pseudomonas 
fluorescens strain G2-11 in inhibiting the growth of 
green foxtail (Setaria viridis (L.) Beauv. ) and 
velvet leaf (Abutilon theophrasti Medik). 

C. The Effect of DRB on Soybean Cropland  
 The results showed that soybean growth 

in control treatment or without DRB treatment was 
generally lower than that of in DRB treated (Table 
3). The highest mean of plant height at age 28 
day after plant (DAP) found on P. aeruginosa A08 
treatment in talc carrier (80.63 cm), that has 
significantly different with the control treatment. 
Follow by the P. aeruginosa A08 with chaff 
charcoal husk carrier (73.62 cm) and water carrier 
(69.00 cm). While the plant height without DRB 

treatment was only 56.5 cm. 
In soybean crops without DRB treatment, 

weed growth was generally higher than that of in 
DRB treatment. In the control treatment, the 
competition with the weeds was higher than that 
of other treatment.  So that the soybean growth on 
without DRB treatment, was lower than that of in 
other treatment.   

 Application of P. aeruginosa A08 isolate 
in a water carrier, talc, and c chaff charcoal husk 
powder could suppress the weed populations 
compared than that of control treatment (without 
application of P. aeruginosa A08). P. aeruginosa 
A08 produce a secondary metabolite that 
compounds hydrogen cyanide (HCN) and 
effective to control of weed (Rakian, 2015; Rakian 
et al. 2015).  Isolate of P. aeruginosa 136 able to 
suppress the root length of lettuce weed up to 
72% and root length of Barnyard grass weed up to 
71% (Kremer and Souissi, 2001), because it 
produces a high HCN compound that reached 34 
nmoles/mg.  

Based on the observation on density and 
weed dominance value, P. aeruginosa A08 
formulation in the talc carrier, which is the best 
treatment because it can suppress total weeds up 
to 49.70% and suppress weed weight growth of 
51.36%. Nasrun and Nurmansyah (2017) stated 
that addition of 50 g of talc in the formulation 
made, can improve the ability of P. fluorescens 
Pf19 to control of patchouli growth. 
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Table 3. Effect of DRB formulated (P. aeruginosa A08) on the plant height of soybean (cm) 

Rhizobacteria Formulated 
Plant Height (DAP) 

14 21 28 

P0 (Control without P. aeruginosa A08) 37.67a 42.00b 56.53b 

P1 (P. aeruginosa A08 + Water) 32.48b 42.92b 69.00ab 

P2 (P. aeruginosa A08 + Talc) 31.52b 54.07a 80.63a 

P3 (P. aeruginosa A08 + chaff charcoal husk) 35.50ab 52.02a 73.62ab 

Tukey 0,05 4.49 8.14 22.09 

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

 The talc as carrier formulation of 
Pseudomonas  flourecens can improve ability to 
control of leaf spot and increase the growth of 
peanuts (Meena, 2010). The application of DRB 
(P. aeruginosa)  in various carrier types did not 
inhibit the growth of soybean crops.  The 
treatment of isolates of P. aeruginosa A08 
formulated in various carriers may inhibit weed 
growth.  

CONCLUSION 
The result showed that the P. auroginase 

could suppress the weed growth and does not 
had adversely affect on the soybean growth. The 
best carrier material for bioherbicide formulation 
suitable for P. aeruginosa is talc, which could 
improve the ability of Pseudomonas aeruginosa 
A08 as bioherbicide. 
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