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ABSTRAK 

 
 

STUDI POTENSI SENYAWA SURFAKTIN DAN PEMACU 

PERTUMBUHAN TANAMAN dari BAKTERI BIOKONTROL Bacillus 

spp. dan Brevibacillus sp. DALAM MENGHAMBAT Pantoea ananatis 

PADA BAWANG MERAH GUNA MENDUKUNG KETAHANAN PANGAN 

 

Bawang merah (Allium ascalonicum L.) merupakan salah satu komoditas 
hortikultura bernilai ekonomi tinggi di Indonesia. Namun, produktivitasnya 
mengalami penurunan akibat serangan penyakit hawar daun yang 
disebabkan oleh bakteri patogen Pantoea ananatis. Pemanfaatan 
mikroorganisme sebagai agen biokontrol Bacillus spp. dan Brevibacillus sp. 
diketahui mampu menghasilkan senyawa metabolit sekunder yang bersifat 
antagonistik terhadap patogen. Penelitian ini bertujuan untuk menguji 
aktivitas antagonisme, mendeteksi keberadaan senyawa surfaktin, aktivitas 
metabolit sekunder, karakteristik aktivitas Plant Growth Promoting (PGP), 
serta efektivitas agen biokontrol pada tanaman bawang merah. Metode 
yang digunakan meliputi uji antagonisme terhadap P. ananatis, deteksi gen 
sfp penyandi surfaktin dengan primer Sfp-F dan Sfp-R, uji aktivitas metabolit 
sekunder pada media GYP agar, serta uji aktivitas PGP (IAA dan pelarut 
fosfat). Selanjutnya dilakukan uji efektivitas agen biokontrol secara in planta 
pada tanaman bawang merah. Hasil penelitian menunjukkan bahwa isolat 
BM L5, BM L3(2), BM L3(3) dan BM L3 3 menunjukkan aktivitas 
antagonisme terhadap Pantoea ananatis, isolat Bacillus tequilensis BM L5 
dan Brevibacillus schisleri BM L3(2) memiliki gen sfp. Aktivitas metabolit 
sekunder menunjukkan bahwa isolat Bacillus tequilensis BM L5 dan 
Brevibacillus schisleri BM L3(2) efektif dalam menurunkan populasi patogen 
P. ananatis. Uji PGP menunjukkan bahwa B. halotolerans BM L3 5 memiliki 
kemampuan menghasilkan IAA dan B. schisleri BM L3(2) melarutkan fosfat 
paling tinggi. Pengujian efektivitas secara in planta menunjukkan bahwa 
isolat Bacillus BM L5 mampu menekan pertumbuhan patogen pada 
tanaman bawang merah. 
 
Kata kunci : Agen biokontrol; Bacillus spp; Brevibacillus sp.; Bawang 
merah Pantoea ananatis; Surfaktin 
  



 

 
 

ix 
 

ABSTRACT 

 

STUDY OF THE POTENTIAL OF SURACTIN COMPOUNDS AND 

PLANT GROWTH PROMOTERS from BIOCONTROL BACTERIA 

Bacillus spp. and Brevibacillus sp. IN INHIBITING Pantoea 

ananatis IN SHALLOTS TO SUPPORT FOOD SECURITY 

 

Shallot (Allium ascalonicum L.) is one of the high-economic-value 

horticultural commodities in Indonesia. However, its productivity has 

declined due to leaf blight disease caused by the pathogenic bacterium 

Pantoea ananatis. The use of microorganisms as biocontrol agents, such 

as Bacillus spp. and Brevibacillus sp., is known to produce secondary 

metabolite compounds with antagonistic properties against pathogens. This 

study aimed to evaluate antagonistic activity, detect the presence of 

surfactin genes, assess secondary metabolite activity, characterize Plant 

Growth-Promoting (PGP) traits, and examine the effectiveness of biocontrol 

agents on shallot plants. The methods included antagonism assays against 

P. ananatis, detection of the sfp gene encoding surfactin using Sfp-F and 

Sfp-R primers, secondary metabolite activity tests on GYP agar medium, 

and PGP activity tests (IAA production and phosphate solubilization). 

Subsequently, the effectiveness of biocontrol agents was tested in planta 

on shallot plants. The results showed that isolates BM L5, BM L3(2), BM 

L3(3), and BM L3 3 exhibited antagonistic activity against Pantoea ananatis. 

Isolates Bacillus tequilensis BM L5 and Brevibacillus schisleri BM L3(2) 

possessed the sfp gene. Secondary metabolite activity tests indicated that 

Bacillus tequilensis BM L5 and Brevibacillus schisleri BM L3(2) were 

effective in reducing P. ananatis populations. PGP assays showed that B. 

halotolerans BM L3 5 was capable of producing IAA, while B. schisleri BM 

L3(2) exhibited the highest phosphate-solubilizing activity. The in planta test 

confirmed that Bacillus BM L5 effectively suppressed pathogen growth in 

shallot plants. 

Keywords: Biocontrol agents; Bacillus spp.; Brevibacillus sp.; Shallot; 

Pantoea ananatis; Surfactin  
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