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RINGKASAN 

TIARA EDELWINNA. Studi Bakteri Penghasil AHL-laktonase sebagai Agens 

Pengendali Penyakit Layu Bakteri oleh Ralstonia syzygii subsp. indonesiensis pada 

Cabai. Dibimbing oleh GIYANTO dan ABDJAD ASIH NAWANGSIH.  

 

Layu bakteri merupakan penyakit penting pada cabai yang dapat 

menyebabkan kehilangan hasil hingga 90%. Penyakit layu pada cabai disebabkan 

oleh Ralstonia syzigii subsp. indonesiensis (Rsi). Patogen ini diatur oleh mekanisme 

quorum sensing (QS) yang memiliki sinyal N-Acyl Homoserine Lactone (AHL) 

untuk mengekspresikan gen virulen seperti eksopolisakarida (EPS). Upaya 

pengendalian hayati untuk mengendalikan patogen Rsi dapat dilakukan dengan 

mengacaukan sinyal QS melalui degradasi autoinducer oleh enzim Ahl-laktonase 

yang disandikan gen aiiA. Laporan tentang bakteri penghasil AHL-laktonase sudah 

banyak diteliti, namun keberadaan bakteri penghasil Ahl-laktonase asal tanaman 

cabai masih belum banyak diteliti. Tujuan penelitian ini untuk mendapatkan isolat 

bakteri penghasil AHL-laktonase yang memiliki keragaman genetik gen aiiA dari 

beberapa wilayah dengan ketinggian tempat yang berbeda, sehingga nantinya 

bakteri ini mampu menekan produksi EPS yang dihasilkan oleh Rsi. Tahapan 

penelitian mencakup eksplorasi, isolasi dan seleksi bakteri asal tanaman cabai 

sebagai penghasil AHL-laktonase dengan uji aktivitas anti-Quorum Sensing, uji 

molekuler, analisis keragaman genetik gen aiiA, uji keefektifan bakteri penghasil 

AHL-laktonase dalam menekan faktor virulensi Rsi, uji keefektifan pengendalian 

Rsi in planta, dan uji molekuler. 

 Sampel bakteri diisolasi dari Kabupaten Brebes, Bandung dan Garut. Isolasi 

bakteri dilakukan dengan metode pengenceran berseri pada media Nutrient Agar. 

Isolat bakteri diseleksi melalui uji aktivitas anti-QS dengan bakteri 

chromobacterium violaceum, konfirmasi gen aiiA melalui teknik PCR, uji reaksi 

hipersensitif, uji reaksi hemolisis, uji penekanan produksi EPS dan uji keefektifan 

pengendalian layu bakteri dan pemacu pertumbuhan cabai dilakukan di rumah kaca. 

Bakteri penghasil AHL-laktonase potensial yang diperoleh kemudian diamplifikasi  

gen 16S rRNA dengan PCR, amplikon di sikuensing dan  dibandingkan dengan data 

yang tersedia di NCBI. 

Isolat bakteri  yang berhasil diisolasi berjumlah 382 isolat asal akar, batang, 

daun, dan tanah perakaran cabai. Keseluruhan isolat tersebut mencakup 128 dari 

Kab. Bandung, 112 dari Kab. Brebes, dan 142 dari Kab. Garut. Berdasarkan uji 

anti-QS menggunakan bioindikator  Chromobacterium violaceum diperoleh 78 

isolat yang memiliki kemampuan mendegradasi AHL. Konfirmasi dengan primer 

spesifik gen aiiA menghasilkan 12 isolat yang memiliki gen aiiA pengkode AHL-

laktonase. Isolat bakteri ini berasal dari tiga daerah, yaitu isolat bakteri dengan kode 

11AP, 24AP, 61BP, 112DP berasal dari kabupaten bandung, isolat bakteri dengan 

kode 31DJB, 75BB, 17DB, 76BB berasal dari kabupaten Brebes, dan 13TMGL, 

27ASR, 65ADS, 68ADS berasal dari kabupaten garut. Hasil sekuensing isolat 

bakteri yang didapatkan dari ketinggian tempat berbeda menunjukkan keragaman 

genetik gen aiiA. Tingkat kekerabatan pada pohon filogeni menunjukkan isolat 

bakteri tersebut terdiri dari dua grup besar, grup pertama terdiri dari bakteri asal 

Kabupaten Brebes, Kabupaten Bandung dan grup kedua merupakan isolat  bakteri 

asal Kabupaten Bandung, Brebes dan Garut. Selanjutnya, isolat diseleksi 



 

berdasarkan uji reaksi hipersensitif dan hemolisis agar darah. Isolat yang tidak 

bersifat patogen terhadap tanaman dan mamalia berjumlah 8 isolat. Semua isolat 

menunjukkan kemampuan menekan faktor virulensi Rsi. Persentase penekanan 

produksi EPS tertinggi ditunjukkan oleh isolat 65ADS dengan tingkat 

penghambatan sebesar 74%. Diantara 8 isolat tersebut, 61BP, 11AP, 27ASR dan 

68 ADS mampu memproduksi hormon IAA.  

Hasil pengujian in vivo berdasarkan kemampuan dalam menghambat 

penyakit menunjukkan bahwa seluruh isolat mampu mengendalikan penyakit layu 

bakteri, hal ini dibuktikan karena di dalam tanaman masih terdapat populasi bakteri 

yang hampir sama dengan kontrol namun tidak menyebabkan kelayuan pada 

tanaman. Keefektifan bakteri penghasil AHL-laktonase dalam memacu 

pertumbuhan tanaman cabai menunjukkan bahwa isolat 65ADS memiliki 

kemampuan yang paling tinggi dalam meningkatkan tinggi tanaman dan panjang 

akar diantara  isolat lainnya. Identitas bakteri penghasil AHL-laktonase yang 

potensial berdasarkan sikuen gen 16S rRNA yaitu isolat 65ADS, 68DAS, dan 17DB 

berturut - turut diketahui memiliki kemiripan dengan spesies  Bacillus cereus, 

Pseudomonas aeruginosa, dan Bacillus thuringiensis.  
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SUMMARY 

SUMMARY TIARA EDELWINNA. Study of AHL-lactonase Producing Bacteria 

as Biological Control Agents of Bacterial Wilt Disease caused by Ralstonia syzygii 

subsp. indonesiensis on Chili. Supervised by GIYANTO and ABDJAD ASIH 

NAWANGSIH.  

 

Bacterial wilt is an important disease in chili peppers that can cause yield 

losses of up to 90%. The wilt disease in chili peppers is caused by Ralstonia syzigii 

subsp. indonesiensis (Rsi). The expression of virulence factor such as 

exopolysaccharides (EPS) by this pathogen is regulated by a quorum sensing (QS) 

mechanism that uses N-Acyl Homoserine Lactone (AHL). Biological control 

efforts to manage the Rsi pathogen can be conducted by disrupting QS signals 

through the degradation of autoinducers by the AHL-lactonase enzyme, which is 

encoded by the aiiA gene. While studies on AHL-lactonase-producing bacteria 

have been widely reported, the presence of AHL-lactonase-producing bacteria from 

chili pepper plants remains less explored. The purpose of this study is to isolate 

AHL-lactonase-producing bacteria, analysis the genetic diversity of the aiiA gene 

from several regions with different altitudes, and the study of   these bacteria in 

suppressing the EPS production generated by Rsi and in vivo efficacy of these 

bacteria in controling bacterial wilt diseases and plant growth inducer. The research 

stages include exploration, isolation, and selection of bacteria from chili plants as 

AHL-lactonase producers through anti-Quorum Sensing activity tests, molecular 

testing, genetic diversity analysis of the aiiA gene, effectiveness tests of AHL-

lactonase-producing bacteria in suppressing Rsi virulence factors, in planta Rsi 

control effectiveness tests, and molecular tests. 

Bacterial samples were isolated from Brebes, Bandung, and Garut regencies. 

Bacterial isolation was carried out using the serial dilution method on Nutrient Agar 

media. The bacterial isolates were selected through Anti-QS activity tests using 

Chromobacterium violaceum as a bioindicator, aiiA gene confirmation through 

PCR, hypersensitivity reaction tests, hemolysis tests, suppression of EPS 

production, and the effectiveness of bacterial control of wilt and growth promotion 

of chili peppers in a greenhouse. Potential AHL lactonase producing bacteria were 

then identified based on  nucleotide sequence of  the 16S rRNA gene and comparing 

with available data in NCBI. 

A total of 382 bacterial isolates were successfully obtained from the roots, 

stems, leaves, and rhizosphere soil of chili plants. These isolates included 128 from 

Bandung Regency, 112 from Brebes Regency, and 142 from Garut Regency. Based 

on the anti-QS test using the bioindicator C. violaceum, 78 isolates were found to 

have the ability to degrade AHL. Confirmation using specific primers for the aiiA 

gene resulted in 12 isolates that possessed the aiiA gene encoding AHL-lactonase. 

These bacterial isolates came from three regions: bacterial isolates with the codes 

11AP, 24AP, 61BP, and 112DP from Bandung Regency, isolates with the codes 

31DJB, 75BB, 17DB, and 76BB from Brebes Regency, and 13TMGL, 27ASR, 

65ADS, and 68ADS from Garut Regency. Sequencing results of bacterial isolates 

obtained from different altitudes showed genetic diversity of the aiiA gene. The 

phylogenetic tree showed that these bacterial isolates consisted of two major 

groups: the first group consisting of bacteria from Brebes and Bandung Regencies, 



 

and the second group consisting of bacteria from Bandung, Brebes, and Garut 

Regencies. Furthermore, the isolates were selected based on hypersensitivity and 

hemolysis tests. Eight isolates were non-pathogenic to plants and mammals. All 

isolates showed the ability to suppress the virulence factors of Rsi. The highest 

suppression of EPS production was shown by isolate 65ADS, with an inhibition 

rate of 74%. Among these eight isolates, 61BP, 11AP, 27ASR, and 68ADS were 

capable of producing IAA hormones. 

The in vivo test results, based on the ability to inhibit the disease, 

demonstrated that all isolates were capable of controlling bacterial wilt. This was 

evidenced by the presence of bacterial populations in the plants, which were almost 

identical to the control but did not cause wilting. The effectiveness of the AHL-

lactonase-producing bacteria in promoting chili plant growth indicated that isolate 

65ADS exhibited the highest capability in increasing plant height and root length 

compared to the other isolates. The identities of the potential AHL-lactonase-

producing bacteria, based on the 16S rRNA gene sequence, revealed that isolates 

65ADS, 68DAS, and 17DB showed significant similarity to Bacillus cereus, 

Pseudomonas aeruginosa, and Bacillus thuringiensis, respectively. 
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