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ABSTRAK

Karisma Ana Yasinta. A131608012. Fitostabilisasi Tanah Sawah Terpapar Pb
Dengan Khelator Agrobacterium sp. Iz Dan Vermikompos Untuk Mendukung
Pertanian Berkelanjutan, Tesis. Magister Ilmu Lingkungan. Universitas Sebelas Maret
Surakarta. Agustus 2018.Dibimbing oleh MMA.Retno Rosariastuti dan Mth.Sri Budiastuti.

Limbah cair industri tekstil dengan kandungan logam berat timbal (Pb) yang
dialirkan ke sungai serta pupuk anorganik carrier Pb digunakan petani desa Waru,
Kebakkramat untuk irigasi serta pe kan Iahan pertanian, sehlngga mengaklbatkan

dilakukan dengan fitéremet " glBbulosa, Agrobacterium sp. Is,
dan bahan orgam ‘| ang m i 'sawah. Proses fitoremidiasi
tersebut perlu diti ar : i cara“penstabilan logam Pb yang masih

Tujuan "r-"" an adalah: 1). mengkaji kadar Pb

tertinggal melalui'f _
; tostablllﬁdeng

di tanah

O : K da '._';- ot i
" 5 % (Flsher Test f pa pila perlakuan berpengaruh nyata
nati, dilanju engan u MRT 95 % (Duncan Multiple Range

diambil secara 'o._ Ve
menggunakan ANOVA

Hasil penelltlan adalah: 1) kada Pb d| tanah sawah sebelum perlakuan sebesar
16,183 mg.kg™, dan setelah perlakuan mengalami penurunan dengan nilai keberadaan
Pb dalam tanah rata-rata 7,77 mg.kg’. 2). Aplikasi Agrobacterium sp. ly dan
vermikompos selain sebagai khelator Pb juga dapat meningkatkan pertumbuhan padi. 3).
Perlakuan terbaik pada penelitian ini adalah dengan aplikasi vermikompos yang tidak
dikombinasikan dengan pupuk anorganik yaitu perlakuan POB2. Besar serapan Pb di bulir
pada POB2 turun hingga 3,5 kali dari kontrol, yaitu sekitar 72,18 %. 4). Pengetahuan petani
desa Waru terhadap pencemaran, bioremidiasi dan pertanian berkelanjutan berada pada
persentase 76,7 %, yang berarti sudah cukup baik, namun tidak berbanding lurus dengan
sikap petani terhadap perbaikan lingkungan dan pertanian berkelanjutan dengan persentase
15,14 % (sikap positif/perbaikan lingkungan).

Kata Kunci: Agrobacterium sp. lso, padi, Pb, pertanian berkelanjutan, vermikompos.
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ABSTRACT

Karisma Ana Yasinta. A131608012. Fitostabilization of Rice Fields Polluted by
Pb with Agrobacterium sp. I3, and Vermicompost to Support Sustainable Agriculture,
Thesis. Masters in Environmental Sciences. Sebelas Maret University Surakarta. September
2018. Supervised by MMA.. Retno Rosariastuti and Mth. Sri Budiastuti.

Textile industry liquid waste containing heavy metals lead (Pb) and Pb carrier
inorganic fertilizers are used by farmers in Waru village, Kebakkramat for irrigation and
fertilization of agricultural land, resulting in exposure to Pb in rice fields. Pb contamination
in the soil is absorbed by rice so it is very detrimental because it can damage the environment
and harmful to public health. Alternative solutions to mitigate the impact of heavy metal
pollution in an environmentally friendly manner have been carried out with phytoremediation
using B. nivea, F. globulosa, Agrobacterium sp. I3, and organic material that can reduce Pb
levels in rice fields. The phytoremediation process needs to be followed up to find out how to
stabilize Pb metal which is still left behind through the phytostabilization mechanism. The
purpose of this research is: 1). study the phytostabilization of rice fields exposed to Pb with
Agrobacterium sp. Iz and vermicompost 2). knowing the growth of rice plants with the
application of Agrobacterium sp. I3 and vermicompost, 3). find out the best treatment in
fitostabilization 4). Study farmers' knowledge and attitudes towards the phytostabilization
program as an effort to support sustainable agriculture.

This research is an experimental study using Complete Randomized Block Design
(RCBD) with a type of factorial experiment. Abiotic, biotic and social data were taken by
purposive sampling. Abiotic and biotic data were statistically analyzed using ANOVA 95% F
test (Fisher Test). If the treatment has a significant effect on the observed variables, followed
by 95% DMRT (Duncan Multiple Range Test). Social data analyzed with inferential
statistics.

The results of the study are: 1). Application of Agrobacterium sp. I3 and
vermicompost as chelator or adsorbent agent can help the mechanism of heavy metal
phytostabilization Pb run on rice fields that have been exposed to Pb. 2). Application of
Agrobacterium sp. I3, and vermicompost besides being Pb chelators can also increase rice
growth. 3). The best treatment in this study was the application of vermicompost which was
not combined with inorganic fertilizer, POB2 treatment. The amount of Pb uptake in grain in
POB2 decreased by 3.5 times from the control, which was around 72.18%. 4). Knowledge of
Waru village farmers towards pollution, bioremediation and sustainable agriculture is at
76.7%, which means it is good enough, but not directly proportional to the attitude of farmers
towards environmental improvement and sustainable agriculture with a percentage of 15.14%
(positive attitude / environmental improvement)

Key words: Agrobacterium sp. lsg, Pb, rice, sustainable agriculture, vermicompost.
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MOTTO

Kamu adalah umat terbaik yang dilahirkan untuk manusia, menyuruh kepada

vang ma ’ruf dan mencegah dari yang munkar, dan beriman kepada Allah.

(Q. S. Al-Imran: 110)

w ”M/‘g@b Y
Bila engkau ingin ber ementa a@mili < begitu sempit, padahal
dadamu dipenuhi egitu b j :

Barangkali musuh dan kendala terbesar dalam hidup kita saat akan mencoba
tumbuh, bangkit dari keterpurukan atau bersegera melakukan kebaikan adalah diri
kita sendiri. Sehingga janganlah tergesa-gesa menyalahkan orang lain atau
lingkungan. Introspeksi-Sadari-dan jangan sombong.

(Penulis)
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