
 
 

AKTIVITAS ENZIM DEHIDROGENASE DAN 

KETERSEDIAAN TIMBAL (Pb) AKIBAT PEMBERIAN 

AMANDEMEN BIOCHAR DAN BAKTERI Bacillus sp. PADA 

LAHAN TERCEMAR LOGAM BERAT 

 

 

 

SKRIPSI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Oleh: 

BELLA AGIT SOLEKHAH 

NPM: 18025010187 

 

 

 

 

 

 

 

PROGRAM STUDI AGROTEKNOLOGI  

FAKULTAS PERTANIAN 

UNIVERSITAS PEMBANGUNAN NASIONAL “VETERAN” JAWA TIMUR 

SURABAYA 

2023  



 

 

 
 

 

  

 

 

 

 

 

  



 

 

 
 

 

  



 

 

 
 

 

  



 

 

 
 

AKTIVITAS ENZIM DEHIDROGENASE DAN KETERSEDIAAN TIMBAL (Pb) 

AKIBAT PEMBERIAN AMANDEMEN BIOCHAR DAN BAKTERI (Bacillus sp.) 

PADA LAHAN TERCEMAR LOGAM BERAT 

 

DEHYDROGENASE ENZYME ACTIVITY AND PLUMBUM (Pb) AVAILABILITY AS A 

RESULT OF GIVING AMENDMENT BIOCHAR AND BACTERIA (Bacillus sp.) ON LAND 

CONTAMINATED WITH HEAVY METALS 

 

Bella Agit Solekhah
1
, Rossyda Priyadarshini

1*
, Maroeto

1
 

1) Program Studi Agroteknologi Fakultas Pertanian UPN “Veteran” Jawa Timur 

*) Corresponding author: rossyda_p@upnjatim.ac.id 

 

ABSTRAK 

Pencemaran logam berat di dalam tanah telah menjadi masalah global seiring 

dengan meningkatnya produktivitas pada bidang industri. Salah satu jenis logam berat 

yang banyak digunakan dalam kegiatan industri dan menyebabkan pencemaran 

lingkungan adalah timbal (Pb). Logam berat sangat sulit terdegradasi di alam sehingga 

keberadaannya dapat mengganggu atau merusak kehidupan mikroorganisme di dalam 

tanah dan berpengaruh pada enzim yang dihasilkan mikroorganisme tersebut. Enzim 

dehidrogenase sebagai enzim interseluler, lebih sensitif terhadap keberadaan kontaminan 

dibandingkan dengan enzim ekstraseluler. Oleh karena itu, enzim dehidrogenase dapat 

dijadikan sebagai indikator kontaminasi logam berat di dalam tanah  Penelitian ini 

bertujuan untuk mengkaji perubahan sifat biokimia tanah khususnya aktivitas enzim 

dehidrogenase dan ketersediaan logam berat timbal (Pb) akibat pemberian amandemen 

biochar dan bakteri Bacillus sp. pada lahan tercemar logam berat. Rancangan percobaan 

yang digunakan pada penelitian ini adalah Rancangan Acak Lengkap Faktorial (RALF) 

yang terdiri dari 2 faktor. Faktor pertama yaitu pemberian amandemen biochar sekam 

padi (D) dengan dosis 0 ton.ha
-1

 (D0), 20 ton.ha
-1

 (D1), 40 ton.ha
-1

 (D2), dan 60 ton.ha
-1

 

(D3). Faktor kedua yaitu pemberian bakteri Bacillus sp. (B) dengan dosis 0 ml.kg
-1

 (B0) 

dan 25 ml.kg
-1

 tanah (B1). Kombinsasi perlakuan yang dihasilkan sebanyak 8 perlakuan, 

masing-masing perlakuan diulang 3 kali sehingga terdapat 24 unit percobaan. 

Pengambilan sampel tanah dilakukan setiap 2 minggu sekali selama 1.5 bulan masa 

inkubasi, sehingga terdapat 4 interval pengamatan. Hasil penelitian ini didapatkan 

kombinasi perlakuan biochar sekam padi dan bakteri Bacillus sp. memberikan pengaruh 

nyata terhadap peningkatan aktivitas enzim dehidrogenase, nilai tertinggi pada inkubasi 

minggu ke-6 perlakuan D3B1 (Dosis biochar 60 ton.ha
-1

 dan pemberian Bacillus sp. 100 

ml) sebesar 2465.53 TPF/g dan berpengaruh nyata terhadap penurunan ketersediaan 

logam berat timbal (Pb), nilai terendah ketersediaan Pb terdapat pada inkubasi minggu 

ke-6 perlakuan D3B1 (Dosis biochar 60 ton.ha
-1

 dan pemberian Bacillus sp. 100 ml) 

sebesar 1.26 ppm. 

Kata kunci: bacillus sp., biochar, enzim dehidrogenase, lahan tercemar, logam berat, timbal 
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ABSTRACT 

Heavy metal pollution in soil has become a global problem along with increasing 

productivity in the industrial sector. One type of heavy metal that is widely used in 

industrial activities and causes environmental pollution is lead (Pb). Heavy metals are 

very difficult to degrade in nature so that their presence can interfere with or damage the 

life of microorganisms in the soil and affect the enzymes produced by these 

microorganisms. Dehydrogenase enzyme as an intercellular enzyme, is more sensitive to 

the presence of contaminants compared to extracellular enzymes. Therefore, the 

dehydrogenase enzyme can be used as an indicator of heavy metal contamination in the 

soil. This study aims to assess changes in soil biochemical properties, especially 

dehydrogenase enzyme activity and the availability of heavy metal lead (Pb) due to the 

provision of biochar amendments and Bacillus sp. bacteria on heavy metal polluted land. 

The experimental design used in this study was a Randomized Complete Factorial Design 

(RALF) consisting of 2 factors. The first factor is the provision of rice husk biochar 

amendments (D) with a dose of 0 tons.ha-1 (D0), 20 tons.ha-1 (D1), 40 tons.ha-1 (D2), 

and 60 tons.ha-1 (D3). The second factor is the application of Bacillus sp. bacteria (B) at 

a dose of 0 ml.kg-1 (B0) and 25 ml.kg-1 soil (B1). The resulting treatment combinations 

were 8 treatments, each treatment was repeated 3 times so that there were 24 

experimental units. Soil sampling was carried out every 2 weeks during the 1.5 month 

incubation period, so there were 4 observation intervals. The results of this study showed 

that the combination of rice husk biochar treatment and Bacillus sp. bacteria gave a real 

effect on increasing the activity of the dehydrogenase enzyme, the highest value in the 6th 

week of incubation of D3B1 treatment (60 tons.ha-1 biochar dose and 100 ml Bacillus sp. 

administration) of 2465.53 TPF/g and had a real effect on reducing the availability of 

heavy metals lead (Pb), the lowest value of Pb availability was in the 6th week of 

incubation of D3B1 treatment (60 tons.ha-1 biochar dose and 100 ml Bacillus sp. 

administration) of 1.26 ppm. 

Keywords: bacillus sp., biochar,  dehydrogenase enzyme, heavy metal, lead, polluted land 
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