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Abstract 

This study aims to determine the screening of endophytic bacteria isolated from Mimosa pudica in Bali Island. 

This research was conducted from September 2020 to January 2021 at the Plant Disease Laboratory, Faculty 

of Agriculture, Udayana University, Denpasar. Isolation of endophytic bacteria was carried out by taking a 

sample of the root of the shy daughter plant which was then washed and dried on a tissue. Hypersensitivity test 

followed Klement and Goodman (1967) by growing bacteria in a petri dish containing 100% TSA and NA.Tests 

were carried out by growing endophytic bacteria in 100% NA and TSA media.  Isolation of the roots of the 

Mimosa pudica plant resulted in 43 isolates. The resulting isolates then passed the hypersensitive test so that 

27 isolates were selected. A total of 27 isolates were then tested for hemolysis on blood agar. The final results 

obtained were 12 endophytic bacterial isolates which were then used in the next practicum. The results showed 

that the endophytic bacterial isolates were not able to inhibit the fusarium sp. and Phytophthora sp. when using 

the inhibition percentage formula. This is because the average diameter of the pathogenic fungi colonies in the 

control treatment (R1) with the average diameter of the pathogenic fungi colonies in the endophytic treatment 

(R2) has the same size so that when calculated by the percentage inhibition formula it results in the number 0 

which means no. there is a zone of inhibition. 
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1. Introduction 

Plant pathogenic bacteria can cause various symptoms of plant diseases and can attack many 

types of plants. About 100 species of bacteria are known to be pathogens in plants [1]. Most plant 

pathogenic bacteria are facultative saprophytes and can be cultured on artificial nutrient media. 

Bacteria in general can be rod-shaped, spherical, spiral, or filamentous, measuring 0.6 to 3.5 µm and 

some bacteria can move with the help of their flagella. Bacterial reproduction is generally through 

rapid cell division following a quadratic pattern, which can increase the number of bacterial 

populations in a very short time. As a defense structure, some bacteria form spores, namely in the 

Bacillus group and forming conidia in filamentous bacteria. Plant diseases caused by bacteria thrive 

in humid tropics where environmental conditions, especially humidity determine the development of 

pathogens [2]. 

Plant pathogenic bacteria can cause as many types of symptoms as those caused by fungi. 

Symptoms caused by plant pathogenic bacteria can include leaf spots and blight, soft rot of fruit, 

roots, and storage material, and can also cause wilting, abnormal growth, scabies, and cancer [3]. 

One type of the same symptom can be caused by several different genera of plant pathogenic bacteria, 

but each bacterial genus can cause a different type of disease symptom. For example, the 

Agrobacterium species can only cause symptoms of an overgrowth of the plant organs it infects. 

However, symptoms of overgrowth can also be caused by bacteria from the genus Rhodococcus and 

Pseudomonas. 

Studying bacteria cannot be separated by carrying out isolation and identification. The method 
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of isolation and identification of bacteria originating from plant tissue or the soil is by using selective 

artificial growing media. Selective media contain nutrients that stimulate the growth of certain 

bacteria and at the same time inhibit the growth of other types of bacteria. Identifying bacteria 

positively usually requires more than one culture on selective media, because to get only one type of 

bacteria that grows on selective media is rarely found. Previously, the rapid identification and 

differentiation of bacterial genera were carried out by extracting and comparing the structure of fatty 

acids contained in bacterial cell membranes which were called fatty acid profile analyses. The same 

can be done for membrane proteins, enzymes, and isoenzymes in bacterial cell membranes. 

Control of plant diseases caused by bacteria is relatively difficult to control. One of the most 

widely used control methods is to use antagonistic agents because they are effective in suppressing 

pathogens without harming the planting environment. Studies on the control of plant pathogenic 

bacteria using antagonistic microbes are still being carried out to increase the study of agricultural 

science in particular. 

2. Material and Methods 

This research was conducted from September 2020 to January 2021 at the Plant Disease 

Laboratory, Faculty of Agriculture, Udayana University, Denpasar. Sampling was done by taking 

the root of the Mimosa pudica plant. The sampling location is in the Taro Adat Forest, Tegallalang, 

Gianyar. The samples that have been taken are stored in plastic bags to avoid damage to plant tissue. 

Isolation of endophytic bacteria was carried out by taking a sample of the root of the shy daughter 

plant which was then washed and dried on a tissue. As much as 1 gram of plant roots surface sterilized 

by immersing in 70% alcohol for 3 minutes, 2% NaOCl added with 0.05% Tween 20 for 3 minutes 

and rinsed with sterile distilled water 3 times. The sample was dried with sterile tissue then attached 

to 20% tryptic soy agar (TSA) medium and 20% nutrient agar (NA) which were used as controls and 

incubated for 24 hours. The sample is then macerated or crushed using a sterile mortar until smooth 

with the addition of 1:10 water. Furthermore, serial dilutions are carried out up to 10-4. Suspensions 

at dilution levels of 10-2, 10-3, and 10-4 were grown on 20% TSA and 20% NA media and then 

incubated at room temperature for 48 hours. 

Hypersensitivity test followed Klement and Goodman (1967) by growing bacteria in a petri 

dish containing 100% TSA and NA. This test is carried out by following the method of Beutin (1991). 

Endophytic bacteria that do not show the formation of a hemolytic zone/change of 12 media color 

(λ-hemolysis) will be used for further testing [4]. Tests were carried out by growing Fusarium sp. 

and Phytophthora sp. along with endophytic bacteria on PDA media. Endophytic bacteria were 

grown in ¼ of the center of the petri dish, then each fungi Fusarium sp. and Phytophthora sp. grown 

in the center of a petri dish. After 5 days, measurements of the growth of the diameter of Fusarium 

sp. which points towards bacteria and in the opposite direction to bacteria. 

Tests were carried out by growing endophytic bacteria in 100% NA and TSA media. Cultures 

aged 24-48 hours are then harvested using sterile distilled water. Soak the seeds for 2 hours in a 

suspension of endophytic bacteria. The seeds have been soaked for 2 hours, then seeded in sterile 

soil media. Observations were made 2 weeks after sowing. The variables observed were plant height. 

 

3. Results and Discussion 

3.1 Results and Discussion 

Isolation of the roots of the Mimosa pudica plant resulted in 43 isolates. The resulting isolates 

then passed the hypersensitive test so that 27 isolates were selected. A total of 27 isolates were then 

tested for hemolysis on blood agar. The final results obtained were 12 endophytic bacterial isolates 
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which were then used in the next practicum. 

 

  
Figure 1   

Hypersensitivity test results on tobacco leaves (A); hemolysis test results on bacterial isolate (B). 

 

Hypersensitive test shows, there is a hypersensitive response if the isolate contains pathogenic 

bacteria. This is due to the protective power of plant cells that kill some of the cell tissue to avoid the 

expansion of pathogenic infections, but if the suspense injected isolates do not show a hypersensitive 

response, it means the isolate contains endophytic bacteria. According to [2], endophytic microbes 

are microbes that live in plant tissue at a certain period and can live by forming colonies in plant 

tissues without harming the host. 

The presence of endophytic bacteria in plant tissue can provide certain advantages to host plants 

and play a role in biotechnology because their potential use as a genetic vector of flowers, a source 

of secondary metabolites, and biological control agents has shown an increase in host survival. 

against fungal pathogens in some plants associated with endophytic bacteria [3]. 

The hemolysis test aims to classify certain microorganisms by observing the ability of bacterial 

colonies to induce hemolysis when planted in blood agar (blood agar). The results of the practicum 

showed that 15 isolates succeeded in destroying the red blood cells in the agar blood, thus showing 

hemolism. Some of these isolates are thought to be pathogenic bacteria in mammals and are not 

classified as endophytic bacteria. 

Endophytic bacteria can enter the plant tissue generally through the roots, but some parts of the 

plant, such as flowers, stems, leaves (through the stomata), and cotyledons, can also be the entry 

route for endophytic bacteria. Endophytic bacteria that have entered the plant tissue will be colonized 

in certain parts or can also spread to all parts of the plant. The results of the practicum showed that 

the number of endophytic bacterial isolates was lower than the isolates from the stem. Bacon and 

Hinton (2006) stated that the number of endophytic bacteria in plants cannot be determined with 

certainty, but these bacteria can be detected by isolating them using artificial propagation media, 

such as nutrient agar (NA) or tryptic soy agar (TSA) [4]. 

The interaction of endophytic bacteria and plants is a form of symbiosis. The symbiosis between 

plants and endophytic bacteria is neutral, mutualism, or commensalism [5]. The symbiosis of 

mutualism between endophytic bacteria and plants, in this case, endophytic bacteria get nutrients 

from the results of plant metabolism and protect plants against pathogens, while plants get the 

nutrient derivatives and active compounds needed during their life [6].  

The results showed that the plants given the endophytic bacterial isolate suspension had a higher 

growth rate than the control. The highest growth was shown by K2N3 isolates with a height of 9 cm, 

followed by P3N1 isolates with a height of 8.7 cm, P2N1 and P3T4 isolates with a height of 7.3 cm, 

and 11 other isolates with plant heights ranging from 5.2 to 7.0 cm, while control plants had a high 

A B 
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average 4 cm. The difference in growth is because endophytic bacteria are reported to be able to 

increase plant growth, break down pathogenic cell walls, and inhibit pathogen growth by producing 

anti-microbial compounds such as siderophore [7]. Siderophores are organic compounds other than 

antibiotics that can play a role in the biological control of plant diseases [8]. 

Table 1  

Average Height of Tomato Plants Treated with Endophytic Bacteria Isolates. 

No Treatment 
Replication 

Average 
1 2 3 4 5 6 

1 P2N1 8 7 7 7 8 7 7.3 

2 P3N3 5 5 6 6 5 6 5.5 

3 P3T9 8 6 6 7 5 4 6.0 

4 P3T4 8 7 8 7 7 7 7.3 

5 P3T2 7 6 6 6 6 7 6.3 

6 P3T3 5 7 7 7 5 7 6.3 

7 P3T11 6 6 6 6 6 6 6.0 

8 K2T4 7 6 5 5 6 6 5.8 

9 P2N8 6 5 5 5 5 9 5.8 

10 P2N9 7 7 7 7 7 7 7.0 

11 P2N6 5 5 5 5 5 6 5.2 

12 P3N1 10 10 10 7 8 7 8.7 

13 K2N1 7 7 7 7 7 7 7.0 

14 K2N3 9 9 9 9 9 9 9.0 

15 K3T1 5 5 5 5 5 5 5.0 

16 Control 4 3 4 4 5 4 4.0 

 

Hallman (2001) stated that endophytic bacteria can protect plants from soil-borne pathogens [9]. 

Endophytic bacteria can colonize the root cortex tissue and produce metabolites that suppress 

pathogens to induce plant resistance. Antibiotic compounds produced by antagonistic bacteria can 

act directly as a bactericide against pathogenic bacteria and an elicitor for plant resistance to disease 

[10]. 

Endophytes support growth enhancement through a number of the same mechanisms. These 

include phosphate dissolving [11] ; [12], IAA hormone [13] and production of siderophore a [14]. 

Endophytes also help in the availability of essential elements for plants (Pirttila et al. 2004). In 

addition, other beneficial effects are associated with endophytic, namely assisting in osmotic 

regulation, stomata, morphological modification (as in roots), increased mineral uptake, and changes 

in nitrogen accumulation and metabolism [15]. 

Some soil microbes can produce plant hormones that can stimulate plant growth, the hormones 

produced will be absorbed by plants so that plants will grow faster or bigger. Liu et al. (1995) stated 

that the increase in plant height was caused by the rhizobacteria group of bacteria that could produce 

auxin and gibberellin hormones [16]. This hormone will stimulate plant growth so that it affects the 

height, wet weight, and dry weight of the plant. Some antagonistic organisms function as biological 

controllers, growth promoters, and inducers of resistance to pathogens [17]. 

The increase in plant growth by treatment of endophytic bacteria is thought to be because 

endophytic bacteria can increase nitrogen fixation, photosynthetic activity, and production of indole 

acetic acid (IAA) [18] ; [19]. [20] report that endophytic bacteria can increase plant growth because 

they produce important components for plant growth, such as mineral phosphate, acid phosphatase 

activity, presence of 1-aminocyclopropane-1-carboxylic acid deaminase (ACC). In addition, the 

interaction of endophytic bacteria with plants can produce elicitors in the induction of resistance to 

produce lipopolysaccharides which act as elicitors in resistance induction that specifically bind to 

receptors on the surface of plant cells [21]. 
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Figure 2  

Test of the antagonistic ability of endophytic bacteria against Fusarium sp. (A) and Phytophthora 

sp. (B) 

 

The results of the antagonistic ability test between endophytic bacteria against Fusarium sp. and 

Phytophthora sp. showed that 4 isolates of endophytic bacteria were able to produce clear zones 

(Figure 2). The formation of the clear zone is thought to be the activity formed by endophytic 

bacteria. According to [22] the formation of an inhibition zone indicates that these endophytic 

bacteria may contain antibiotics. Antibiotics are classified as secondary metabolites produced by 

endophytic bacteria in their metabolic pathways and by enzymes that are not required for the growth 

and maintenance of plant cells. Antibiotics are substances produced by living organisms that in low 

concentrations can inhibit or kill other organisms. 

Schulz et al., (2006) stated that in addition to the formation of an inhibition zone, competition is 

considered a very important factor in the control of pathogenic fungi by endophytic bacteria, 

inhibition zone competition occurs when both organisms are in the same place and use the same 

nutrients. The P2N8, P3N8, P3N3, and P3T3 isolates obtained from the antagonist test results were 

then re-tested for their antagonistic power against Fusarium sp. and Phytophthora sp. The test results 

can be seen in Table 2 [23]. 

Table 2  

Data on Inhibition Test of Endophytic Bacteria Isolates against Fusarium sp. and Phytophthora sp. 

Treatment R1 R2 P 

P2N8 3 3 0 

P3N8 3 3 0 

P3N3 3 3 0 

P3T2 3 3 0 

Control 3 3 0 

Information: 

P = percentage inhibition 

R1 = average diameter of pathogenic fungi colonies in the control treatment 

R2 = average diameter of pathogenic fungi colonies in endophytic treatment 

The results of the practicum showed that the endophytic bacterial isolates were not able to inhibit 

the fungus Fusarium sp. and Phytophthora sp. when using the inhibition percentage formula. This is 

because the average diameter of the pathogenic fungi colonies in the control treatment (R1) with the 

average diameter of the pathogenic fungi colonies in the endophytic treatment (R2) has the same size 

so that when calculated by the percentage inhibition formula it results in the number 0 which means 

no. there is a zone of inhibition. However, when seen in the petri dish, there is an inhibition zone in 

each isolate (Figure 3 and 4). 

A B 
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Figure 3  

Test of the inhibitory ability of endophytic bacteria against the pathogenic fungi Fusarium sp., 

Isolate P2N8 (A), Isolate P3N3 (B), Isolate P3N8 (C), and Isolate P3T2 (D). 

 

 

 

Figure 4  

Test of the inhibitory ability of endophytic bacteria against the pathogenic fungi Phytophthora sp., 

Isolate P2N8 (A), Isolate P3N3 (B), Isolate P3N8 (C), and Isolate P3T2 (D) 

A B 

C D 
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The ability of endophytic bacteria Isolate P2N8, Isolate P3N3, Isolate P3N8 and Isolate P3T2 in 

inhibiting the development of the fungus Fusarium sp. seen in the formation of clear zones in each 

experiment. But the zone formed is not too significant and looks striking. The movement of the 

fungus Fusarium sp. Not to the side, but the movement tends to the upward, so it is suspected that 

the isolates can suppress the development of fungi. The same conditions can be seen in (Figure 4). 

The ability of endophytic bacteria Isolate P2N8, Isolate P3N3, Isolate P3N8 and Isolate P3T2 in 

inhibiting the development of the fungi Phytophthora sp. seen in the formation of clear zones in each 

experiment. But the zone formed is not too significant and looks striking. Movement of the fungus 

Phytophthora sp. is not able to create a clear zone maximally, it is suspected that because the 

concentration of fungi is too large compared to the concentration of endophytic bacteria, endophytic 

bacteria will be able to inhibit the fungus maximally if the concentration is large enough. 

The low potential of endophytic bacteria in suppressing the growth of pathogenic fungi is due to 

several factors. Most of the unknown regulation of the anti-fungal metabolites exhibited by 

endophytic bacteria. However, antibiosis is one of the mechanisms used by endophytic bacteria in 

controlling pathogenic fungi. 

According to Rahma (2000), the stationary growth phase is a phase in endophytic bacteria that 

produces secondary metabolites [24]. The metabolite activity of these endophytic bacteria greatly 

determines the formation of the inhibition zone or clear zone because these endophytic bacteria are 

ready to secrete their metabolites so that they can be used as antibacterial or anti-fungal. According 

to Stobel (2012), the formation of the inhibition zone can also be influenced by environmental factors 

and excessive test bacteria so that the effect of metabolites produced by endophytic bacteria is not 

significant on the growth of Fusarium sp. Bacteria. and Phytophthora sp [25]. 

 
4. Conclusion 

Isolation of the roots of the Mimosa pudica plant resulted in 43 isolates. The resulting isolates 

then passed the hypersensitive test so that 27 isolates were selected. A total of 27 isolates were then 

tested for hemolysis on blood agar. The final results obtained were 12 endophytic bacterial isolates 

which were then used in the next practicum. The results showed that the endophytic bacterial isolates 

were not able to inhibit the fusarium sp. and Phytophthora sp. when using the inhibition percentage 

formula. This is because the average diameter of the pathogenic fungi colonies in the control 

treatment (R1) with the average diameter of the pathogenic fungi colonies in the endophytic treatment 

(R2) has the same size so that when calculated by the percentage inhibition formula it results in the 

number 0 which means no. there is a zone of inhibition. 
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