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RINGKASAN 

BIOREMEDIASI TANAH SAWAH TERCEMAR KROMIUM (Cr) DAN 
PENGARUHNYA TERHADAP KESUBURAN TANAH DI WILAYAH 
KEBAKKRAMAT KARANGANYAR. Skripsi: Danang Taruno (H0713040). 
Pemimbing: Retno Rosariastuti, Sri Hartati, dan Suntoro. Program Studi 
Agroteknologi, Fakultas Pertanian Universitas Sebelas Maret (UNS) Surakarta. 

Kabupaten Karanganyar, Propinsi Jawa Tengah merupakan salah satu 
Kabupaten berkembang yang memiliki banyak industri. Sebagai akibatnya lahan 
pertanian di wilayah ini telah mengalami pencemaran kromium dengan kisaran 
kadar antara 2,13 µg g-1 sampai 7,43 µg g-1 (Junaedi 2004). Berdasarkan hal 
tersebut maka dilakukanlah kegiatan bioremediasi. Bioremediasi adalah 
pemanfaatan tanaman untuk menghilangkan zat pencemar berfokus pada 
kombinasi dua pendekatan, fitoremediasi dan rhizoremediasi (Kuiper et al 2004). 
Penelitian bertujuan untuk mempelajari pengaruh bioremediasi tanah sawah 
tercemar kromium terhadap kesuburan tanah sawah serta mempelajari 
pertumbuhan rami dan mendong selama proses bioremediasi.  

Penelitian ini dilaksanakan di Desa Waru, Kebakkramat, Karanganyar dan 
analisis laboratorium dilakukan di Laboratorium Kimia dan Kesuburan Tanah, 
Laboratorium Fisika dan Konservasi Tanah, dan Laboratorium Biologi dan 
Bioteknologi Tanah Fakultas Pertanian, Universitas Sebelas Maret, Surakarta. 
Percobaan dilaksanakan mulai Mei 2016 sampai November 2016. Percobaan 
menggunakan Rancangan Acak Kelompok Lengkap (RAKL), dengan tiga faktor. 
Faktor pertama yaitu pupuk anorganik yang terdiri dari dua taraf yaitu tanpa 
pupuk anorganik (kontrol), dan dengan pupuk anorganik. Faktor kedua yaitu 
khelator terdiri dari tiga taraf yaitu tanpa khelator (kontrol), Agrobacterium Sp I3, 
dan pupuk kompos. Faktor ketiga yaitu tanaman terdiri dari tiga taraf yaitu tanpa 
tanaman (kontrol), tanaman rami, dan tanaman mendong. Parameter yang 
diamati adalah N total tanah, P tersedia, K tertukar, Ca Tertukar, Mg tertukar, 
KTK, C organik, pH tanah, Cr total tanah, jumlah koloni bakteri, Cr total tanaman, 
serapan Cr, biomassa, dan tinggi tanaman. Analisis statistik yang digunakan 
dalam penelitian ini adalah Uji F dengan taraf kepercayaan 5% dan melakukan 
uji lanjut DMRT taraf 5% apabila ada yang signifikan, setelah itu melakukan uji 
korelasi Pearson. 

Hasil penelitian menunjukkan perlakuan bioremediasi berpengaruh 
terhadap kesuburan tanah. Dibandingkan dengan kontrol, bioremediasi 
meningkatkan N total 40,9 %; P tersedia 11,34 %; K tertukar 2,71 %; Ca tertukar 
10,46 %; Mg tertukar 29,12 %; KTK tanah 8,6 %; C organik 34,78 %; dan bakteri 
tanah 8,76 %; menurunkan kadar Cr tanah 12,35 % dan pH tanah 3,03 %. 
Tanaman rami lebih mampu menyerap kromium lebih tinggi daripada tanaman 
mendong dengan persentase 37,29 % yakni dengan rerata serapan Cr per 
tanaman rami 92,85 µg dan mendong 72 µg. Tinggi tanaman mendong saat 
proses bioremediasi masih dalam kisaran normal yakni 53 – 63 cm, sedangkan 
tinggi tanaman rami tidak dalam kisaran normal yakni 13 – 19 cm.  
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SUMMARY 

BIOREMEDIATION OF THE PADDYFIELD SOIL CONTAMINATED BY 
CHROMIUM (Cr) AND THE EFFECT ON SOIL FERTILITY IN KEBAKKRAMAT 
KARANGANYAR Thesis-S1: Danang Taruno (H0713040). Advisers: Retno 
Rosariastuti, Sri Hartati, and Suntoro. Study program: Agrotechnology, Faculty of 
Agriculture, University Sebelas Maret (UNS) Surakarta. 

Karanganyar district, Central of Java Province is one of the growing 
district that has a lot of industry. As the result agricultural land in this area have 
been contaminated by chromium  with  level range around 2,13 µg g-1 to 7,43 µg 
g-1 (Junaedi 2004). Based on these, so it needs to do  a bioremediation. 
Bioremediation is the utilization of plants that useful for the removal of pollutants 
focusing on a combination of two approaches, phytoremediation and 
rhizoremediation (Kuiper et al 2004). The aims of this research is to study the 
effect of bioremediation of the land contaminated by heavy metals chromium on 
soil fertility of paddy filed as well as studying the growth of rami plant and 
mendong plant during the bioremediation process. 

This experiment was conducted at Waru, Kebakkramat, Karanganyar and 
laboratorium analysis  conducted in the the Laboratory of Chemistry and Soil 
Fertility, Laboratory of Soil Biology and Biotechnology, and the Laboratory 
Physics and Soil Conservation Faculty of Agriculture, Sebelas Maret University of 
Surakarta. The experiment was started from May to November 2016. This study 
used a complete randomized block design (RAKL) with three factors. The first 
factor was a anorganic fertilizers consists of two levels ie without anorganic 
fertilizer (control), and with anorganic fertilizers. The second factor was chelator 
consists of three levels ie without chelator (control), Agrobacterium Sp I3, and 
compost. The third factor was plant consists of three levels ie without plant 
(control), rami plant, and mendong plant. The parameters observed such as the 
N total, P available, K exchangeable, Ca exchangeable, Mg  exchangeable, CEC, 
C- Organic, pH of soil, Cr total of the soil, total of bacterial colonies, Cr total of 
plant, Cr absorption, and dry weight matter, also height of the plant. Statistical 
analysis used in this study is the F Test with a level 5% and conduct further 
DMRT 5% test if there was significant, after that do a Pearson’s correlation test. 

The results showed that bioremediation treatment had an effect on soil 
fertility. If it compared with control, bioremediation increasing N total 40.9%, P 
available 11.34%, K exchangeable 2.71 %, Ca exchangeable 10.46%, Mg 
exchangeable 29.12 %, soil CEC 8.6%, C Organic 34.78%, and soil bacteria 
8.76%, decreasing soil Cr levels 12.35% and soil pH 3.03%. Rami was more able 
to absorb chromium higher than mendong plants with a percentage of 37.29% ie 
with the average uptake of Cr per rami 92.85 μg and mendong 72 μg. The height 
of the mendong plants during the bioremediation process was still within the 
normal range there is 53 - 63 cm, while the rami plant height was not within the 
normal range there is 13-19 cm. 

 

 



 
 

 
 

 


