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RINGKASAN 

TASYA NURUL SAFIRA MUSTIKA. Potensi Bakteri Indigenous dan Biokompos 

dalam Membantu Meningkatkan Pertumbuhan Mucuna bracteata pada Lahan 

Reklamasi Pascatambang Nikel. Dibimbing oleh SYAIFUL ANWAR dan 

SARJIYA ANTONIUS.  

Aktivitas penambangan nikel menyebabkan degradasi sifat fisik, kimia, dan 

biologi tanah, yang ditandai dengan rendahnya kandungan bahan organik, 

ketersediaan unsur hara, serta kelimpahan mikroorganisme tanah. Kondisi tersebut 

menjadi kendala utama dalam kegiatan reklamasi karena menghambat 

pertumbuhan tanaman. Pemanfaatan bakteri indigenous yang berasal dari 

lingkungan setempat serta aplikasi biokompos berpotensi menjadi alternatif untuk 

mempercepat pemulihan fungsi tanah pascatambang. Penelitian ini bertujuan untuk 

membandingkan kelimpahan bakteri pada lahan hutan dan lahan pascatambang 

nikel, memperoleh isolat bakteri indigenous yang memiliki aktivitas enzimatik dan 

sifat plant growth-promoting (PGP), serta mengevaluasi pengaruh aplikasi 

biokompos dan formulasi bakteri indigenous terhadap pertumbuhan Mucuna 

bracteata pada lahan pascatambang nikel. 

Sampel yang digunakan adalah serasah dan tanah yang berasal dari lahan 

hutan dan lahan pascatambang nikel. Kelimpahan bakteri dihitung menggunakan 

metode Total Plate Count (TPC). Isolat bakteri yang diperoleh kemudian diseleksi 

berdasarkan aktivitas enzimatik (selulolitik, ligninolitik, proteolitik, lakase) dan 

sifat PGP (pelarutan fosfat, pelarutan kalium, penambatan nitrogen, produksi 

hormon Indole-3-Acetic Acid (IAA)). Isolat terpilih diuji patogenisitas, 

kompatibilitas, dan diidentifikasi secara molekuler menggunakan gen 16S rRNA. 

Selanjutnya, formulasi isolat bakteri terpilih diaplikasikan pada percobaan rumah 

kaca menggunakan NPK majemuk (16:16:16) dan biokompos PK1 dan PK2 dengan 

(+) atau tanpa (-) penambahan formulasi bakteri. Biokompos PK1 merupakan 

biokompos yang tersusun dari campuran serasah daun, eceng gondok, dan 

bioaktivator, sedangkan biokompos PK2 merupakan biokompos yang tersusun dari 

campuran eceng gondok, bioaktivator, kotoran hewan, maggot frass, biochar, dan 

zeolit. 

Hasil penelitian menunjukkan bahwa kelimpahan bakteri pada lahan hutan 

(23,37 × 10⁷ - 66,85 × 10⁷ CFU mL⁻¹) lebih tinggi dibandingkan lahan 

pascatambang nikel (6,26 × 10⁷ - 21,23 × 10⁷ CFU mL⁻¹). Dari 110 isolat yang 

diperoleh, terpilih lima isolat bakteri indigenous, yaitu Priestia flexa (RSS3.6), 

Brevibacterium casei (RST2.3 dan RSS3.15), Bacillus zanthoxyli (S.3), dan 

Acinetobacter venetianus (AA.7), yang bersifat non-patogen dan kompatibel, serta 

memiliki aktivitas fungsional yang saling melengkapi. Aplikasi biokompos yang 

diperkaya formulasi bakteri indigenous meningkatkan pertumbuhan vegetatif dan 

biomassa Mucuna bracteata, dengan perlakuan PK2(+) memberikan hasil terbaik 

pada sebagian besar parameter pertumbuhan. Hasil ini menunjukkan bahwa 

kombinasi biokompos dan bakteri indigenous berpotensi mendukung reklamasi 

lahan pascatambang nikel melalui peningkatan pertumbuhan tanaman dan 

perbaikan kualitas tanah. 

Kata Kunci : aktivitas enzimatik; Mucuna bracteata; PGP; populasi mikroba; 

reklamasi 



 

 

SUMMARY 

TASYA NURUL SAFIRA MUSTIKA. Potential of Indigenous Bacteria and 

Biocompost to Enhance the Growth of Mucuna bracteata in Post-Nickel-Mining 

Land Reclamation. Supervised By SYAIFUL ANWAR and SARJIYA 

ANTONIUS.  

Nickel mining activities cause degradation of the physical, chemical, and 

biological properties of soil, characterized by low organic matter content, limited 

nutrient availability, and reduced soil microbial abundance. These conditions 

constitute a major constraint in reclamation efforts, as they inhibit the growth of 

revegetation plants. The utilization of indigenous bacteria originating from the local 

environment, combined with biocompost application, offers a potential alternative 

to accelerate the recovery of post-mining soil functions. This study aimed to 

compare bacterial abundance between forest land and post-mining nickel land, to 

obtain indigenous bacterial isolates possessing enzymatic activity and Plant 

Growth-Promoting (PGP) traits, and to evaluate the effect of biocompost 

application combined with indigenous bacterial formulations on the growth of 

Mucuna bracteata on post-mining nickel land. 

The samples used were litter and soil collected from forest land and post-

mining nickel land. Bacterial abundance was determined using the Total Plate 

Count (TPC) method. The obtained bacterial isolates were then selected based on 

their enzymatic activity (cellulolytic, ligninolytic, proteolytic, laccase) and PGP 

traits (phosphate and potassium solubilization, nitrogen fixation, and Indole-3-

Acetic Acid (IAA) hormone production). Selected isolates were tested for 

pathogenicity and compatibility, and were molecularly identified using the 16S 

rRNA gene. The selected isolates were subsequently formulated into a bacterial 

consortium and applied in a greenhouse experiment using compound NPK fertilizer 

(16:16:16) and biocompost PK1 and PK2, each with (+) or without (-) the addition 

of the bacterial formulation. Biocompost PK1 consisted of a mixture of leaf litter, 

water hyacinth, and a bioactivator, whereas biocompost PK2 consisted of a mixture 

of water hyacinth, a bioactivator, animal manure, maggot frass, biochar, and zeolite. 

The results showed that bacterial abundance in forest land (23.37 × 10⁷ - 66.85 

× 10⁷ CFU mL⁻¹) was higher than in post-mining nickel land (6.26 × 10⁷ - 21.23 × 

10⁷ CFU mL⁻¹). Of the 110 isolates obtained, five indigenous bacterial isolates were 

selected, namely Priestia flexa (RSS3.6), Brevibacterium casei (RST2.3 and 

RSS3.15), Bacillus zanthoxyli (S.3), and Acinetobacter venetianus (AA.7), which 

were non-pathogenic and compatible with one another, and exhibited 

complementary functional activities. The application of biocompost enriched with 

the indigenous bacterial formulation enhanced the vegetative growth and biomass 

of Mucuna bracteata, with the PK2(+) treatment yielding the best results for most 

growth parameters. These findings indicate that the combination of biocompost and 

indigenous bacteria has the potential to support the reclamation of post-mining 

nickel land by promoting plant growth and improving soil quality. 

Kata Kunci : enzymatic activity, microbial population, Mucuna bracteata, PGP, 

reclamation 
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