
3. Isolation of Plant 

Pathogens and 

Endophytic Bacteria

 NR 102890.1 Burkholderia lata strain 383 16S ribosomal RNA partial sequence

 KT159931.1 Burkholderia paludis strain MSh1 16S ribosomal RNA gene partial sequence

 NR 042636.1 Burkholderia metallica strain R-16017 16S ribosomal RNA partial sequence

 NR 136495.1 Burkholderia stagnalis strain LMG 28156 16S ribosomal RNA partial sequence

 NR 043552.1 Burkholderia oklahomensis C6786 16S ribosomal RNA partial sequence

 NR 118637.1 Burkholderia rinojensis strain A396 16S ribosomal RNA partial sequence

 MW320460.1 Burkholderia gladioli strain 98 16S ribosomal RNA gene partial sequence

 B2-CS

 MZ664043.1 Burkholderia plantarii strain M1-8 16S ribosomal RNA gene partial sequence

 NR 113629.1 Burkholderia gladioli strain NBRC 13700 16S ribosomal RNA partial sequence

 NR 116793.1 Stenotrophomonas pavanii strain ICB 89 16S ribosomal RNA partial sequence

 NR 112030.1 Stenotrophomonas maltophilia strain ATCC 13637 16S ribosomal RNA partial sequence

 OM971222.1 Stenotrophomonas bentonitica strain CS3KG3LA150 16S ribosomal RNA gene partial sequence

 KX082814.1 Stenotrophomonas rhizophila strain PM-1 16S ribosomal RNA gene partial sequence

 B4-ORS

 NR 181686.1 Microbacterium stercoris strain NEAU-LLB 16S ribosomal RNA partial sequence

 JX680066.1 Bacillus xiamenensis strain MCCC 1A00008 16S ribosomal RNA gene partial sequence

 MN866019.1 Bacillus stratosphericus strain MB25 16S ribosomal RNA gene partial sequence

 NR 118439.1 Bacillus aerius strain 24K 16S ribosomal RNA partial sequence

 NR 042337.1 Bacillus altitudinis 41KF2b 16S ribosomal RNA partial sequence

 OP143723.1 Bacillus australimaris strain CK11 16S ribosomal RNA gene partial sequence

 ON786653.1 Bacillus zhangzhouensis strain WEP 11 BC 11.2 16S ribosomal RNA gene partial sequence

 MN032420.1 Bacillus safensis subsp. safensis strain YBB5 16S ribosomal RNA gene partial sequence

 KM068045.1 Bacillus pumilus strain Van35 16S ribosomal RNA gene partial sequence

 B5-BS
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MOLECULAR CHARACTERIZATION AND IDENTIFICATION OF ENDOPHYTIC BACTERIA 
FROM SUGARCANE STALK AGAINST RINGSPOT DISEASE OF SUGARCANE (Epicocum 
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❑ Sugarcane (Saccharum officinarum L.) is a crucial crop 

contributing significantly to the economy and industries of 

the Philippines. However, its productivity is threatened by 

ringspot disease, caused by Epicoccum sorghinum, which 

negatively affects growth and yield. 

❑ One of the biological controls utilized to control plant 

diseases is endophytic bacteria. These bacteria directly 

fight plant pathogens by producing a range of antimicrobial 

compounds and competing with them for resources and 

space within the plant (Wang et al., 2019). 
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❑ To test isolated endophytic bacteria from sugarcane against 

ringspot disease using the Dual Culture Assay and Volatile 

Compound Assay.

❑ To characterize the species of endophytic bacteria through 

morpho-cultural characterization and Gram staining 

analysis;

❑ To identify the species of endophytic bacteria using 

molecular characterization through Polymerase Chain 

Reaction (PCR) and Phylogenetic Analysis.

OBJECTIVES 

CHARACTERIZATION OF ENDOPHYTES

Figure 1. Antagonistic test of 

different isolates of 

endophytic bacteria against 

Epicoccum sorghinum: (A) 

Dual Culture Assay; (B) 

Volatile Compound Assay 

ANTAGONISTIC TEST

• Endophytic Bacteria (B1-TS) or Tagukon 

and B5-BS or Binicuil are gram-positive, 

while B2-CS, B3-0S and B4-ORS are 

gram-negative. While in shape, form, and 

other cultural characteristics, variations 

were observed.

Figure 3. Morpho-cultural and gram 

staining analysis of five (5) endophytes.

DNA sequencing identified B2-CS as 

Burkholderia gladioli, B4-ORS as 

Stenotrophomonas rhizophila, and B5-BS 

as Bacillus pumilus. The analysis also 

confirmed that the sugarcane ringspot 

pathogen used was Epicoccum sorghinum.

PHYLOGENETIC ANALYSIS

Figure 4. Phylogenetic tree of B2-CS, B4-0RS, and B5-

BS species based on their Ribosomal RNA (rRNA) gene 

sequence. Sequences were aligned through BLAST, and 

phylogeny was concluded based on sequence similarities.

IDENTIFICATION OF ENDOPHYTES

The Dual Culture Assay showed B2-CS and B4-ORS as effective 

endophytic bacteria against ringspot disease, while the Volatile 

Compound Assay identified B5-BS as effective. Morphocultural and 

Gram staining revealed two Gram-positive and three Gram-negative 

isolates. Molecular analysis identified B2-CS, B4-ORS, and B5-BS as 

Burkholderia gladioli, Stenotrophomonas rhizophila, and Bacillus 

pumilus, respectively.
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• In VCA, Bacillus pumilus (Binicuil) was the most 

effective, showing a 49.56% inhibition rate.

• The results revealed that Burkholderia gladioli (Camingawan) exhibited the highest inhibition in the 

DCA (57.79%), followed by Stenotrophomonas rhizophila (Oringao) (16.55%)
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Figure 2. Percentage 

Inhibition of Epicoccum 

sorghinum treated with 

endophytic bacteria. (A) 

Using the Dual  Culture 

Assay; (B) Using Volatile 

Compound Assay
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