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RINGKASAN 

MUHAMMAD EVAN NURRAHMAWAN. Pengendalian Penyakit Darah 

menggunakan Asap Cair dan Bakteri Penghasil AHL-laktonase melalui Priming 

pada Plantlet Pisang Cavendish. Dibimbing oleh GIYANTO, ABDJAD ASIH 

NAWANGSIH dan ERINA SULISTIANI. 

  

Bibit kultur jaringan rentan terhadap penyakit darah yang disebabkan oleh 

Ralstonia syzygii subsp. celebesensis pada awal pertumbuhan di lapangan. Pra-

pengondisian bibit melalui priming dapat meningkatkan respon ketahanan dan 

pertumbuhan. Asap cair (AC) tempurung kelapa dan bakteri penghasil AHL-

laktonase dilaporkan memacu pertumbuhan pisang Cavendish dan menekan 

kejadian penyakit darah. Namun, aplikasi kedua agens tersebut dalam priming 

ketahanan pada bibit pisang Cavendish belum dilaporkan. Penelitian ini bertujuan 

menguji pengaruh AC dan isolat bakteri Bacillus cereus strain DBK2 penghasil 

AHL-laktonase sebagai agens priming terhadap pertumbuhan dan aktivitas enzim 

ketahanan pada bibit pisang Cavendish serta pengendalian penyakit darah.  

Tahapan penelitian mencakup uji fitotoksisitas AC, uji pengaruh AC 

terhadap pertumbuhan dan aktivitas enzim ketahanan plantlet pada fase induksi 

perakaran, isolasi bakteri R. syzygii subsp. celebesensis, uji toksisitas AC secara in 
vitro, penyediaan isolat bakteri penghasil AHL-laktonase, uji pengaruh bakteri 

penghasil AHL-laktonase terhadap pertumbuhan dan aktivitas enzim ketahanan 

plantlet pada fase aklimatisasi, dan efikasi kombinasi AC dan bakteri penghasil 

AHL-laktonase dalam pengendalian penyakit darah in vivo.  

Hasil penelitian menunjukkan perlakuan AC pada konsentrasi ≥1,5% (AC 

≥1,5%)   bersifat fitotoksik dengan gejala meliputi klorosis, nekrosis dan kematian 

plantlet disertai lendir, sedangkan perlakuan  AC pada konsentrasi  ≤1,0% (AC 

≤1,0% ) bersifat nonfitotoksik. Pertumbuhan plantlet pada fase induksi perakaran 

yang optimum terjadi pada perlakuan AC 0,1% dan AC 0,3%. Kedua konsentrasi 

AC tersebut juga dapat meningkatkan aktivitias enzim ketahanan plantlet pada 2, 

4, dan 6 hari setelah tanam (HST), kemudian menurun pada 30 HST. Perlakuan 

AC menunjukkan sifat antibakteri yang diindikasikan dengan terbentuknya zona 

hambat dan penurunan nilai kerapatan sel R. syzygii subsp. celebesensis. 

Kombinasi AC dan isolat bakteri B. cereus strain DBK2 penghasil AHL-

laktonase yang diaplikasikan dalam penelitian ini berpengaruh terhadap 

pertumbuhan dan penekanan penyakit darah. Perlakuan AC 0,1% + DBK2 dapat 

memacu seluruh peubah pertumbuhan secara optimum, serta meningkatkan 

aktivitas peroksidase sebesar 1036,36% dan polifenol oksidase sebesar 6038,89%. 

Perlakuan AC 0,1% + DBK2 juga dapat memperpanjang masa inkubasi hingga 18 

hari setelah inokulasi, menekan intensitas layu hingga 48.33%, laju infeksi hingga 

85,14%, dan AUPDC hingga 71,97%; dengan peningkatan aktivitas peroksidase 

sebesar 875% dan polifenol oksidase sebesar 1600%.  

Berdasarkan hasil tersebut, AC dan bakteri B. cereus strain DBK2 penghasil 

AHL-laktonase berpotensi digunakan sebagai agens priming ketahanan pada bibit 

pisang Cavendish hasil kultur jaringan. 

Kata kunci:  Bacillus cereus, blood disease bacterium, ketahanan terinduksi, 

peroksidase, polifenol oksidase 



  



SUMMARY 

MUHAMMAD EVAN NURRAHMAWAN. Blood Disease Control Using Wood 

Vinegar and AHL-lactonase Producing Bacteria Through Priming in Cavendish 

Banana Plantlet. Supervised by GIYANTO, ABDJAD ASIH NAWANGSIH and 

ERINA SULISTIANI.
  

 
Cavendish banana tissue-culture seedlings are reported to be susceptible to 

blood diseases caused by R. syzygii subsp. celebesensis in the field. Pre-

conditioning of seedlings with priming can increase defense response and plant 

growth. Coconut shell wood vinegar (WV) and AHL-lactonase-producing bacteria 

was reported to be able to stimulate Cavendish banana growth and suppress the 

incidence of blood disease. The application of WV and AHL-lactonase-producing 

bacteria as a defense priming agent has not been reported. This study aimed to 

examine the effect of WV and AHL-lactonase-producing bacteria, Bacillus cereus 

strain DBK2, as priming agents on the growth and activity of defense-related 

enzymes in Cavendish banana seedlings and the control of blood disease. 

Research was conducted in some stages,  included: the phytotoxicity assay 

of WV, the effect of WV on the growth and defense-related enzymes activity on 

plantlet in the root induction phase, isolation of R. syzygii subsp. celebesensis, 

toxicity assay of WV in vitro, the reculturing and confirmation of AHL-lactonase-

producing bacteria, the effect of AHL-lactonase-producing bacteria on the growth 

and activity of defense-related enzymes on plantlets in the acclimatization phase, 

and the efficacy of WV and AHL-lactonase-producing bacteria in controlling 

blood disease. 

The results showed  that the treatment of WV at concentration ≥1,5% (VW 

≥1,5%) was phytotoxic to plantlet with symptoms including chlorosis, necrosis, 

and plantlet death accompanied by mucus production. In contrast, WV ≤1,0% was 

non phytotoxic. Plantlet growth induction was found optimum at WV 0,1% and 

WV 0,3%. All WV treatment increased defense-related enzyme activity of plantlet 

at 2, 4, and 6 days after planting (DAP), then decreased at 30 DAP. WV also 

showed antibacterial properties through the formation of an inhibition zone and   

decreased cell density when grown in liquid medium. 

The isolate of B. cereus strain DBK2 as AHL-lactonase-producing bacteria 

was confirmed to have quorum quenching ability. WV 0,1% + DBK2 treatment 

was able to enhance all of the growth variables of plantlet in the acclimatization 

phase, increased peroxidase activity by 1036,36% and polyphenol oxidase by 

6038,89%. Combination treatment of WV 0,1% + DBK2 was also able to extend 

the incubation period, decrease disease intensity up to 48.33%, infection rate by 

85,14%, AUPDC by 71,97%, increasing the activity of peroxidase up to 875% 

and polyphenol oxidase up to 1600%. 

Based on that results, WV and AHL-lactonase-producing bacteria 

treatments are potentially used as defense priming agents on tissue cultured 

Cavendish banana seedlings for blood disease control. 

Keywords:  Bacillus cereus, blood disease bacterium, induced resistance, 

peroxidase, polyphenol oxidase  
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