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ABSTRAK 

STUDI POTENSI BAKTERI AGEN BIOKONTROL Paenibacillus 

polymyxa IH3Y3 dan Streptomyces griseorubiginosus DH3AY19 

DALAM PENGHAMBATAN Fusarium oxysporum f. sp. cubense 

Tropical Race 4 PADA TANAMAN PISANG (Musa acuminata) GUNA 

MENDUKUNG KETAHANAN PANGAN 

Pisang Cavendish (Musa acuminata kultivar Cavendish) merupakan salah satu 

komoditas penting yang rentan terhadap penyakit layu Fusarium akibat infeksi 

Fusarium oxysporum f. sp. cubense (Foc), menyebabkan penurunan kualitas dan 

hasil panen. Penggunaan mikroorganisme seperti Paenibacillus polymyxa dan 

Streptomyces griseorubiginosus sebagai agen biokontrol berpotensi menjadi 

alternatif fungisida sintetis karena kemampuannya menghasilkan senyawa 

metabolit antifungi. Tujuan dari penelitian ini adalah untuk menguji aktivitas 

antagonisme, mengkarakterisasi mekanisme biokontrol, mengidentifikasi isolat 

biokontrol, dan menguji efektivitas agen biokontrol pada tanaman pisang. Metode 

yang dilakukan dalam penelitian ini adalah identifikasi bakteri biokontrol secara 

molekuler mendeteksi gen 16s rRNA menggunakan primer universal 27F dan 

1492R , dilanjutkan pengujian secara in vitro aktivitas antagonisme isolat IH3Y3 

dan DH3AY19 terhadap Foc, karakterisasi mekanisme biokontrol yang meliputi uji 

aktivitas enzim protease, kitinase, selulase, siderofor, dan amonia, serta uji 

aktivitas pemacu pertumbuhan tanaman, yaitu aktivitas pelarut fosfat dan IAA. 

Selanjutnya dilakukan, pengujian efektivitas agen biokontrol pada tanaman pisang 

Cavendish klon CJ 20. Hasil identifikasi molekuler menunjukkan bahwa isolat 

IH3Y3 merupakan Paenibacillus polymyxa, sedangkan DH3AY19 adalah 

Streptomyces griseorubiginosus. Isolat tersebut mampu menghambat 

pertumbuhan Foc secara in vitro sebesar 70% dan 61%, serta memiliki aktivitas 

enzim protease, selulase dan menghasilkan senyawa amonia serta IAA yang 

berperan sebagai pemacu pertumbuhan tanaman. Namun, pengujian efektivitas 

secara in planta menunjukkan bahwa kemampuan kedua agen biokontrol dalam 

menekan infeksi Foc pada tanaman pisang masih belum optimal dan tidak 

signifikan dibandingkan dengan perlakuan kontrol. Hasil ini menunjukkan perlunya 

optimalisasi formulasi atau pendekatan lain untuk meningkatkan efektivitasnya di 

lapangan. 

Kata kunci: Agen biokontrol; Foc; Layu Fusarium; Paenibacillus polymyxa; 

Pisang Cavendish; Streptomyces griseorubiginosus 
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ABSTRACT 

STUDY OF THE POTENTIAL OF BACTERIA OF BIOCONTROL 

AGENTS Paenibacillus polymyxa IH3Y3 and Streptomyces 

griseorubiginosus DH3AY19 IN INHIBITION of Fusarium oxysporum f. 

sp. cubense Tropical Race 4 ON BANANA PLANTS (Musa acuminata) 

TO SUPPORT FOOD SECURITY 

Cavendish bananas (Musa acuminata Cavendish cultivar) is one of the important 

commodities that is susceptible to Fusarium wilt disease due to Fusarium 

oxysporum f. sp. infection. cubense (Foc), causing a decrease in quality and yield 

yield. The use of microorganisms such as Paenibacillus polymyxa and 

Streptomyces griseorubiginosus as biocontrol agents has the potential to be an 

alternative to synthetic fungicides due to their ability to produce antifungal 

metabolite compounds. The purpose of this study was to test the antagonistic 

activity, characterize the biocontrol mechanism, identify biocontrol isolates, and 

test the effectiveness of biocontrol agents in banana plants. The method carried 

out in this study is the identification of biocontrol bacteria molecularly detecting the 

16s rRNA gene using the universal primer 27F and 1492R, followed by in vitro 

testing of  the antagonistic activity of IH3Y3 and DH3AY19 isolates to Foc, 

characterization of biocontrol mechanisms which includes the activity test of 

protease enzymes, chitinases, cellulase, siderophores, and ammonia, as well as 

plant growth stimulation activity tests, namely the activity of plant growth 

promoters, namely the activity of phosphate solvents and IAAs. Next, testing the 

effectiveness of biocontrol agents on Cavendish banana plants cloned CJ 20 was 

carried out. The molecular identification results showed that the IH3Y3 isolate was 

Paenibacillus polymyxa, while the DH3AY19 was Streptomyces griseorubiginosus. 

The isolate is able to inhibit the growth of Foc in vitro by 70% and 61%, and has 

the activity of protease enzymes, cellulase and produces ammonia compounds 

and IAA which act as a stimulator of plant growth. However, in plant effectiveness 

testing  showed that the ability of the two biocontrol agents in suppressing Foc 

infection  in banana plants was still not optimal and insignificant compared to the 

control treatment. These results indicate the need for formulation optimization or 

other approaches to increase their effectiveness in the field. 

Keywords: Biocontrol agents; Foc; Fusarium wilt; Paenibacillus polymyxa; 

Cavendish bananas; Streptomyces griseorubiginosus  
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