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Abstract 

   
Wilt disease is one of the problems in maize production caused by fungi and bacteria. Tanah Laut Regency, the 

center of maize production in South Kalimantan, also experienced this disease. Accurate identification of 

pathogens that cause wilt disease in maize in South Kalimantan, including in Tanah Laut District, has not been 

reported.  Therefore, this study was conducted to identify the cause of wilt disease in maize. This research was 

carried out at the maize center in Tanah Laut Regency, South Kalimantan; the Phytopathology Laboratory, 

Faculty of Agriculture, Lambung Mangkurat University, Banjarbaru; and the Class I Agricultural Quarantine 

Laboratory, Banjarmasin. Collection and selection of bacteria isolated from sample plants were carried out to 

obtain pathogenic bacteria that cause wilt disease in maize and then tested biochemically and biomolecular. This 

study found 10 isolates of pathogenic bacteria that attack maize crops in Tanah Laut Regency. The ten bacteria 

belong to 4 genera, namely Pantoea, Erwinia, Dickeya, and Pectobacteria. Biomolecular tests found one isolate 

suspected to be Pantoea stewartii. 
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Introduction 

Maize has a vital role in Indonesia because of its 

multipurpose uses. Apart from being a raw material 

for food processing, maize is also beneficial as a feed 

ingredient and a source of export income. In the 

national economy, maize is the second largest 

contributor after rice. Indonesia's fresh maize export 

products are in fifth place, while processed maize 

exports are sixth (Purnawati, 2019). 

 

Problems in maize production should be reduced 

because the maize industry plays a vital role in the 

Indonesian economy. One of the obstacles in maize 

production is the wilt disease caused by pathogens. 

This disease is caused by various types of fungi and 

bacteria with different symptoms and characteristics. 

For example, the fungus Diplodia maydis causes stalk 

rot called diplodia disease, and Gibberella stalk rot 

disease is caused by the fungus Gibberella roseum 

f.sp. cerealis. The most widely known fungus for 

causing wilting in maize is Fusarium sp. It causes 

fusarium stalk rot. The types of bacteria that cause 

this disease are Pantoea stewartii which causes 

Stewart wilt in maize, Erwinia carotovora, E. 

chrysanthemi, and Pseudomonas syringae.  Losses 

caused by this disease vary widely from 5% to more 

than 50% (Sudjono, 2018). 

 

In this study, we will focus on corn stem wilt caused 

by bacteria because one of the diseases that are quite 

deadly and causes damage up to 95% is caused by 

bacteria is Stewart wilt disease (Coplin et al., 2002; 

EPPO, 2006; Goszczynska et al., 2007; Roper, 2011; 

BBOPT, 2015). Stewart wilt is an important seed-

borne disease of maize, as seeds are the most suitable 

means of transport for dispersal across natural 

boundaries (Neergaard, 1977). Currently, Stewart wilt 

is spread in many countries such as Europe (Austria), 

America (Bolivia, Brazil, Canada, Costa Rica, Guyana, 

Mexico, Peru, Puerto Rica, and the USA), Asia (China, 

India, Malaysia, Thailand, Vietnam) (Shurtleff, 1980). 

 

In Tanah Laut Regency, South Kalimantan, one of the 

maize production centers, the pathogens attack that 

cause wilt disease can be found in almost every 

maizefield. The disease distribution, attack intensity, 

the extent of the attack, and the cause of the disease 

have not been reported. In-depth and accurate study 

of the causes of disease is the basis for accurate 

control. Therefore, this study aimed to identify the 

pathogens that cause wilt disease, especially those 

caused by bacteria on maize crops in Tanah Laut, 

South Kalimantan.  

 

Material and methods 

This study was conducted from July 2020 to March 

2021. Samples of diseased plants were collected from 

all maize plantations in Tanah Laut District, South 

Kalimantan. Preparation of isolation, identification 

and several tests were carried out at the 

Phytopathology Laboratory, Faculty of Agriculture, 

Lambung Mangkurat University, Banjarbaru. PCR 

analysis was conducted at the Laboratory of the Class 

I Agricultural Quarantine Center Banjarmasin, South 

Kalimantan.  

 

Sampling 

Samples of diseased maize crops were taken from 

maize plantation centers in Tanah Laut Regency by 

observing the symptoms that appeared in the field. 

The target symptoms were soft rot in the stalk area 

and blight symptoms on the leaves.   

 

Bacteria isolation  

The isolates found consisted of isolates of fungi and 

bacteria. The fungal isolates were then eliminated. 

The bacterial isolates obtained were purified and 

identified. Isolation was performed by soaking the 

symptomatic plant parts sterilized with 70% alcohol 

and rinsed with sterile distilled water three times. The 

technique used was the streaking method by dipping 

the inoculation loop into the soaking water and then 

spreading it on Nutrient Agar (NA) media and 

incubating it for 24 hours. Each growing colony was 

purified. 

 

Hypersensitivity test 

The bacterial isolates aged 24 hours were harvested 

and then homogenized with a vortex mixer. The 

suspension was infiltrated on the underside of the 
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tobacco leaf by injection without a needle. Incubation 

with cover was carried out for one week.  

 

Pathogenicity test and koch postulates  

The isolates aged 24 hours were harvested, 

homogenized, and then injected into the lower stalk 

of the 10 days-age maize crops. Maize crops were 

stored in a covered room to which newspapers and 

wet cloths were added to create a moist atmosphere 

and a suitable environment for the growth of 

pathogenic bacteria. Incubation was carried out for 

five days. Plants showing symptoms were then 

isolated again to prove that the causative pathogen 

was the cause of bacterial wilt disease in maize.  

 

Bacteria identification 

Gram Test, Anaerobic Growth Test, Test on YDC 

Media, Soft Rot Test, Lecithinase Test have been 

carried out based on the method Schaad et al. (2000). 

 

Biochemical testing 

Gelatin Liquefaction, Motility Test, Casein 

Hydrolysis, Acid Production and Utilization of 

Carbon Sources have been carried out based on the 

method of Schaad et al. (2000). 

 

Biomolecular identification 

DNA Extraction 

DNA extraction was carried out using the method of 

the Manual book from Quick-DNATM Miniprep Plus 

Kit Zymo Research, Instruction Manual Ver.1.3.2, 

revised on 4/16/2021. Genomic DNA was isolated 

from the bacterial cell using alkali lysis method of 

Ausubel et al., 1996. PCR Amplification and 

Electrophoresis have been carried out based on the 

method of Suryani et al. 2012. 

 

Observation parameter 

Parameters observed were hypersensitivity in 

indicator plants, pathogenicity reactions in host 

plants, biochemical properties in bacteria, and 

bacterial genomes by PCR. All these series of tests 

were performed to identify bacteria to the genus level. 

 

Data analysis 

The research data was presented in the form of 

tabulated data and analyzed descriptively. 

 

Results 

Symptoms of disease in the field  

Symptoms found in the field were a blight on leaves 

and soft rot on the stalk. Some plants experience 

rotting in the upper and lower stalk.  

 

Another symptom was slimy rot on young plants. 

Symptoms of wilt accompanied by rot can be caused 

by bacteria Pantoea sp., Dickeya sp., and 

Pectobacterium sp. Observed symptoms in the field 

are presented in Table 1 and Fig. 1.  

 

 

Table 1. The symptoms observed in the field.  

No Code Sampling Location Time Symptoms 

1 J1 Tajau Pecah Village, Batu Ampar District July 21, 2020 Withered plants and soft rotten stalk 

2 J2 Tajau Pecah Village, Batu Ampar District July 21, 2020 Withered plants and soft rotten stalk 

3 J5 Galam Sumsum Village, Bajuin District July 21, 2020 Withered plants and soft rotten stalk 

4 TL1 Ujung Baru Village, Bati Bati District March 3, 2021 Dwarf plants, rotten and blackened lower stalk 

5 TL2 Ujung Baru Village, Bati Bati District March 3, 2021 Leaf blight and elongated yellowish spots 

6 TL3 Plasma Pulau Sari, Tambang Ulang District March 3rd, 2021 Slimy rot at the base of young leaves 

7 TL4 Plasma Pulau Sari, Tambang Ulang District March 3rd, 2021 Slimy rot at the base of young leaves 

8 TL8 Bajuin Village, Bajuin District March 3, 2021 Plants wither and lower stalk rot 

 

Bacteria isolation 

The previous bacterial isolates were obtained by 

removing the bacterial loops through immersion. 

Cloudy water that looks like smoke coming out of the 

stalk indicates a mass of bacteria in the symptomatic 

plant parts. This method is commonly used to identify 

a rot symptom in plants briefly and distinguish the 

disease's cause from bacteria and fungi. Bacteria that 
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were successfully isolated and passed the selection 

had different colony morphological characteristics. 

The morphological data of isolated bacterial colonies 

are presented in Table 2 and Fig. 2. 

 

Table 2. Colony morphology. 

No Isolate Colony Form Isolate Color The margin of the Colony 

1 TL12 Circular Milky white Entire 

2 TL26 Circular Yellow Undulate 

3 TL31 Circular Yellowish white Undulate 

4 TL45 Circular Yellow Entire 

5 TL410 Circular Milky white Entire 

6 TL84 Circular Milky white Undulate 

7 J15 Circular Milky white Entire 

8 J29 Circular Milky white Entire 

9 J218 Circular Milky white Entire 

10 J518 Circular Yellow Entire 

 

Hypersensitivity test  

Medium-aged tobacco leaves were used to prolong the 

observation time. These leaves have the right size as a 

medium test. Of the 23 isolates tested, 17 bacterial 

isolates showed a positive hypersensitivity reaction. 

Chlorosis symptoms appeared on the 2nd-4th day 

and were followed by necrotic infiltration on the 5th-

7th day (Fig. 3).  

 

Pathogenicity test and koch postulates  

The test plants showed wilting symptoms on the 3rd-

5th day after injection. Rooting symptoms in the 

lower stalk around the injection site appeared in all 

samples. In addition, the leaves in symptomatic 

samples also showed a water soak. Following Koch's 

postulates, plants presenting symptoms were isolated 

again on NA media to prove that the symptoms were 

caused by the pathogen causing stalk rot disease in 

the maize crops (Table 3 and Fig. 4a and 4b).  Koch's 

postulates are met if the bacteria growing around the 

plant cuttings have the same symptoms as the 

injected bacteria (Fig. 4c and 4d). It means that these 

bacteria are pathogenic bacteria that attack maize 

crops. 

 

Table 3. The results of pathogenicity and Koch's postulates. 

Isolate Symptoms The Koch's Postulates 

TL12 Rotten stalk, water soak Can be isolated 

TL26 Water soak Can be isolated 

TL31 Rotten stalk Can be isolated 

TL45 Rotten stalk, water soak Can be isolated 

TL410 Rotten stalk, water soak Can be isolated 

TL84 Rotten stalk Can be isolated 

J15 Rotten stalk Can be isolated 

J29 Rotten stalk, water soak Can be isolated 

J218 Rotten stalk, water soak Can be isolated 

J518 Rotten stalk, water soak Can be isolated 

 

Bacteria Identification 

Bacteria identification was carried out at the genus 

level. The test was carried out through 5 steps: the 

gram test, anaerobic growth test, yellow colony 

growth test on YDC, soft rot test, and lecithinase test. 

Identification of bacteria to the genus stage is 

presented in Table 4.  
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Table 4. Identification of bacterial genus. 

Isolate Test Genus 

G Anaerobic YDC SoftRot Lesitinase 

TL12 - + - + - Pectobacterium 

TL26 - + - - NT Erwinia 

TL31 - + + + - Pectobacterium 

TL45 - + - NT NT Pantoea 

TL410 - + - + - Pectobacterium 

TL84 - + - + + Dickeya 

J15 - + - + + Dickeya 

J29 - + - + - Pectobacterium 

J218 - + - + - Pectebacterium 

J518 - + + NT NT Pantoea 

Note: NT, Not tested. 

Biochemical testing  

Based on the characteristic of the biochemical test of 

10 isolates, two genera of Pantoea were found with 

different characteristics, namely isolates coded TL45 

and J518. Based on the manual by Schaad (2000), 

when viewed from its characteristics, isolate TL45 has 

a tendency to species Pantoea ananatis, while isolate 

J518 is similar to Pantoea stewartii. It is estimated 

that these bacteria attack young maize plants and 

produce rotting symptoms on the stalk and bases of 

young leaves. Sample J5 showed indistinct symptoms, 

and there was only rot on the upper stalk of the 

maize. Observation of symptoms could not be 

performed because the sample was old and had 

passed the harvest period so that the plants were dry. 

Isolate J518 isolated from sample J5 is estimated to 

be P. stewartii bacteria. Based on the genus 

identification test, isolates TL12, TL31, TL410, TL29, 

and TL218 were categorized into the bacterial genus 

Pectobacterium sp. Based on several tests carried out 

on these five isolates, all of them had some 

similarities with Pectobacterium brasiliense. 

Pectobacterium brasiliense causes soft rot disease in 

various types of vegetables.  

 

Table 5. Results of biochemical testing.  

Testing Isolate 
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4
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J
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18
 

J
5

18
 

Growth at 37°C + + + + + + + + + + 

Liquification Gelatin - - - + - - - - - - 

Motility Test - - - + - - - - - - 

Casein Hydrolysis - NT - NT - - - - - NT 

Carbon source test:           

Citrate - + + + - - + - + - 

Tartrate - + + + + - + + + - 

Meso Inositol + - + + + + + - - + 

Lactose + - + + + + + + + + 

Sucrose + + + + + + + + + + 

Maltose + - + - + + + + + + 

Mannitol + + + - + + + + + + 

Sorbitol + - + - + - + - - + 

Note: NT, Not Tested. 
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Isolates TL84 and J15 had positive values in the 

lecithinase test and were included in the Dickeya 

category. These two isolates produced symptoms that 

matched the disease caused by bacteria of the genus 

Dickeya sp. The test using tartrate by Aeny et al. 

(2020) is divided into two types: D-tartrate and M-

tartrate, where the results are only different on D. 

Chrysanthemi bv. parthemi which 75% of the strains 

were able to use D-tartrate, and 25% of the strains 

were able to use M-tartrate. The results of the 

biochemical tests on ten are presented in Table 5.  

Biomolecular identification 

Biomolecular identification begins with DNA 

extraction, which aims to separate DNA from other 

materials in cells, such as fats and proteins.  

 

To ensure that pure DNA is obtained, electrophoresis 

is carried out. From the electrophoresis of 10 DNA 

extraction, DNA from 2 isolates was not obtained, 

namely TL84 and J29. This absence may be due to 

failure of DNA extraction or DNA damage prior to 

electrophoresis. 

 

Fig. 1. Observation of symptoms in the field (Note: a. Symptoms of rot on the upper stalk; b. Symptoms of rot on 

the lower stalk; c. Symptoms of rot on plant shoots; d. Symptoms of blight on leaves). 

After that, PCR amplification was performed on pure 

DNA samples (Fig. 5a). Isolates TL45 and J518 

belonging to the genus Pantoea were tested with 

specific primer pairs for Pantoea stewartii, ES16 and 

ESIG2c, which were designed from the 16S-23S 

rDNA/ITS region. The sequence between the small 

subunit (16S) and the wide subunit (23S), or called 

RIS (Ribosomal Intergenic Spacer), is different for 

each species so that this sequence can be used as a 

marker for each particular species. Electrophoresis 

results from DNA amplification showed that the DNA 

band of the sample J518 was positive for Pantoea 

stewartii at 920 bp. However, the DNA was vaguely 

possible due to the small amount of DNA (Fig. 5b). 

Based on the results of this test, it was suspected that 

isolate J518 was Pantoea stewartii. It is consistent 

with the results of biochemical tests as described in 

Table 5.  

 

Fig. 2. Results of Isolation and Colony Observation (Note: a. Milky white bacterial colonies; b. Creamy bacterial 

colonies; c. Yellowish white bacterial colonies; d. Yellow bacterial colonies).  
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Discussion 

Maize soft rot disease symptoms found in the field 

were rotting at the stalk base and upper stalk and leaf 

blight.  Another symptom is slimy rot on young 

plants. Symptoms of wilt accompanied by rot can be 

caused by Pantoea sp., Dickeya sp. and 

Pectobacterium sp. (Pataky, 2003; Valenzuela et al., 

2007; de Haan et al., 2008).  Pantoea stewartii and 

P. ananatis are bacteria that cause bacterial leaf 

blight on shallots (Asrul et al., 2019).  

 

The symptoms shown by this bacterium are rotting at 

the seed stems and bulbs (Gitaitis and Gay 1997). 

Suryani (2012) found that Pantoea stewartii, which 

causes Stewart wilt disease in maize, can cause 

symptoms on the stalk if infected systemically.  

 

Fig. 3. Results of hypersensitivity test. 

Recent research by Doblas-Ibáñez et al. (2019) has 

indicated that a dominant, heritable mechanism of 

resistance to the vascular spread of P. 

stewartii subsp. stewartii in maize seedlings involves 

the accumulation of electron-dense materials in the 

xylem, which impedes bacterial colonization of the 

vessels. They also demonstrated that the effector 

WtsE was essential for the dissemination of P. 

stewartii subsp. stewartii in the xylem.  

 

Another bacterium found was Pectobacterium. This 

bacterium causes soft rot in many types of plants. The 

bacterium P. carotovorum subsp. carotovorum can 

cause blackleg disease in potatoes, characterized by a 

blackish discoloration at the base of the stem due to 

decay (Haan et al., 2008). When viewed from the 

results of biochemical tests, the data obtained is 

relatively small. However, based on Rafiei et al. 

(2015) from several tests carried out on these 5 

isolates, all of them had some similarities with 

Pectobacterium brasiliense. This bacterium causes 

soft rot disease in various types of vegetables. 

Pectobacterium (formerly Erwinia) carotovorum is a 

Gram-negative plant-specific pathogen, causing soft 

rot disease of various plant hosts and blackleg in 

potato by degradation of the plant cell wall (Aizawa, 

2014).  

 

Two isolates that were positive for the lecithinase test 

and included in the category of Dickeya sp. were 

isolate from Bajuin Village, Bajuin District and isolate 

from Ujung Baru Village, Bati Bati District. Based on 

the existing symptoms, these two isolates caused 

symptoms that matched the disease caused by 

bacteria of the genus Dickeya sp., namely soft rot on 

the stalk (Samson et al., 2005). Symptoms of Dickeya 

zeae attack on corn: abnormal colours, necrotic area 

and wilting on the leaves; cortex with lesions on the 

roots, dieback, discoloration of bark, distortion, 

internal red necrosis, ooze and stunting or resetting 

on the stems CABI 2021.  Symptoms of the disease 

included leaf wilting, the collapse of pseudostems, 

and unusual odor (Jingxin, 2014). 

 

Dickeya sp. (Erwinia chrysanthemi) is reported to 

attack pineapple fruit, causing pineapple fruit rot 

https://www.cabi.org/isc/datasheet/21939#fbcccf82-85b5-4a9b-96b1-432b7b47b511
https://www.sciencedirect.com/topics/immunology-and-microbiology/pectobacterium
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(Prasetyo and Aeny, 2014).  According to Aeny et al. 

(2020), the species capable of hydrolyzing casein 

were 75% of the D. Chrysanthemi bv. parthemi, 80% 

of strain D. dieffenbachiae, and 75% of strain D. 

dianticola. Symptoms of damage to corn plants are 

stalk rot symptoms usually appear in midseason. The 

first and/or second internode above the soil line 

appears water-soaked, turns tan to brown, and 

becomes soft and mushy. Affected plants suddenly 

collapse and fall over with their vascular strands still 

intact. Infected tissue has a foul odor. In the top rot 

phase, tips of uppermost leaves wilt, followed by a 

slimy soft rot at the base of the whorl that spreads 

down into the stalk. Affected plants collapse (Pacific 

Northwest. Pest Management Handbook. Accessed 

on December 9, 2021).  

 

Fig. 4. Pathogenicity results (Note: a. Positive; b. Negative) and The results of Koch's postulates (Note: c. 

Positive; d. Negative).  

Furthermore, PCR amplification was carried out on 

pure DNA samples. Isolates isolate from Bajuin 

Village, Bajuin District and isolate from Ujung Baru 

Village, Bati Bati District belonging to the genus 

Pantoea were tested with specific primer pairs for 

Pantoea stewartii, ES16 and ESIG2c, which were 

designed from the 16S-23S rDNA/ITS region (Coplin 

et al. 2002).  

 

The sequence between the small subunit (16S) and 

the wide subunit (23S), or called the RIS (Ribosomal 

Intergenic Spacer), is different for each species so that 

this sequence can be used as a marker for each 

particular species (Yu and Mohn 2001). 

Electrophoresis results from DNA amplification 

showed that the DNA band from sample from Galam 

Sumsum Village, Bajuin District was positive for 

Pantoea stewartii at 920 bp. However, the DNA was 

vaguely possible due to the small amount of DNA. 

Based on the results of this test, it was suspected that 

isolate Galam Sumsum Village, Bajuin District was 

Pantoea stewartii. It is consistent with the results of 

biochemical tests.  

Based on the manual by Schaad (2000), when viewed 

from the characteristics, isolates from Plasma Pulau 

Sari, Tambang Ulang District have a tendency to 

approach the species Pantoea ananatis. It is possible 

that these bacteria attack young corn plants and 

produce symptoms in the form of rotting of the stems 

and bases of young plants. These bacteria can attack 

several types of plants, such as pineapple, onions, 

corn, rice, tomatoes, and several other types of plants. 

Symptoms vary depending on the type of host 

infected, ranging from leaf spots, die-back, to rotting 

on stems, fruits, and tubers (Coutinho and Venter 

2009). P. ananatis can act as an epiphyte as it has 

been isolated from asymptomatic rice and maize 

plants (Watanabe et al., 1996; Paccola-Meirelles et 

al., 2001). In addition, P. ananatis can also be 

endophytic. Under these conditions, they can be 

beneficial, neutral, or latent pathogenic (Lodewyckx 

et al., 2002). 

 

Isolate from Galam Sumsum Village, Bajuin District 

had similar characteristics to Pantoea stewartii. In 

the sample from Galam Sumsum Village, Bajuin 
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District, the symptoms indicated were not clear and 

there was only rotting of the scion of corn plants. 

Observation of symptoms cannot be done because the 

samples taken are old plants that have passed the 

harvest period so that the plants are dry enough.  

 

The isolate with code J518 isolated from the sample 

from Galam Sumsum Village, Bajuin District was 

probably P. stewartii bacteria. P. stewartii bacteria is 

known as the cause of stewartii wilt in corn plants. 

The attack is characterized by the appearance of 

elongated spots parallel to the yellowish leaf bones 

and can cause rotting of the stems if attacked 

systemically (Suryani, 2012; Temaja et al., 2018). P 

stewartii is known to only attack corn plants and 

several types of grasses that are still included in the 

corn family, namely Euchlaena perennis and E. 

mexicana (Elliot and Poos 1940). 

 

Fig. 5. Electrophoresis results from pure DNA (a) and PCR results of Pantoea stewartia (b). 

Based on the identification test of the genus isolates 

from Tajau Pecah Village, Batu Ampar District, isolate 

from Plasma Pulau Sari, Tambang Ulang District and 

isolate from Tajau Pecah Village, Batu Ampar District 

categorized into the genus Pectobacterium bacteria. 

This bacterium is the cause of soft rot disease in 

various horticultural crops. Pectobacterium bacteria 

are divided into several species and subspecies. There 

are five different species of the genus Pectobacterium, 

namely P. atrosepticum, P. betavaculorum, P. 

carotovorum, P. wasabiae and P. brasiliense 

(Gardan et al., 2003; Daurte et al., 2004; Van der 

Merwe et al., 2010). From several tests carried out on 

these 5 isolates, all of them had some similarities with 

Pectobacterium brasiliense which is a bacterium that 

causes soft rot disease in various types of vegetables. 

The main hosts of P. brasiliense are plants from the 

Solanaceae family. Five plants belonging to this 

family were reported to be infected by P. brasiliense, 

including potatoes, tomatoes, peppers, eggplant and 

tobacco. In addition, these bacteria also attack other 

plants such as cabbage, cucumbers, and other plants. 

Symptoms caused by P. braasiliense attack are soft 

rot of tubers, leaves and stems, necrosis, water 

soaking until brownish lesions appear on rootstock 

(Oulghazi et al., 2021). Bacteria from the genera 

Dickeya and Pectobacterium also cause blackleg, 

stem rot and slow wilt in potato plants (van der Wolf. 

2016). 

 

Two isolates that were positive for the lecithinase test 

and included in the Dickeya category, namely isolate 

from Bajuin Village, Bajuin District and from Tajau 

Pecah Village, Batu Ampar District, based on the 

existing symptoms, these two isolates caused 

symptoms that matched the disease caused by 

bacteria of the Dickeya genus. The bacteria of the 

Dickeya genus known to attack maize are D. zeae, D. 

dadantii, and D. paradisiaca. Other hosts of this 

bacterium are potatoes, tomatoes, pineapples, 

bananas, and other plants (Samson et al., 2005). 

Symptoms of this bacterial attack are generally 
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wilting plants, rotting of the stems followed by 

blackening of the rotten parts (black leg) and rotting 

of tubers in bulbous plants such as potatoes 

(Ansermet et al., 2016). The test using tartrate by 

Aeny et al. (2020) is divided into two types, namely 

D-tartrate and M-tartrate where the results are only 

different in D. Chrysanthemi bv. parthemi which 75% 

of the strains were able to use D-tartrate and 25% of 

the strains were able to use M-tartrate. 

 

Conclusion 

From the research conducted, it could be concluded 

that the bacteria that attack maize plants in the Tanah 

Laut Regency were bacteria belonging to the genus 

Pantoea, Erwinia, Dickeya, and Pectobacterium. 

Based on the biochemical test, the isolate from 

Plasma Pulau Sari, Tambang Ulang District was 

suspected to be Pantoea anaatis, and isolate Galam 

Sumsum Village, Bajuin District was suspected to be 

Pantoea stewartii. This result followed the results of 

PCR identification. Further biochemical testing is 

required for isolates belonging to the Dickeya and 

Pectobacterium genera. It is necessary to do a 

sequencing test to ensure that the isolate J518 is 

Pantoea stewartii. A PCR test with specific primers or 

different PCR cycles is required to confirm isolates 

suspected of being Dickeya spp. 
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