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ABSTRAK

KEMAMPUAN FITOREMEDIASI TANAMAN ECENG GONDOK
(Eichhornia crassipes) DAN KIAMBANG (Salvinia molesta) TERHADAP
LIMBAH CAIR INDUSTRI TEMPE DI DESA GADINGWATU
KABUPATEN GRESIK

Penelitian ini bertujuan untuk mengkaji efektivitas fitoremediasi menggunakan
tanaman Eceng Gondok (Eichhornia crassipes) dan Kiambang (Salvinia molesta)
dengan variasi usia muda dan tua dalam menurunkan kadar Biological Oxygen
Demand (BOD) pada limbah cair industri tempe di Desa Gadingwatu. Uji
pendahuluan menunjukkan karakteristik jauh dari batas baku mutu, yaitu warna
kuning pekat, bau basi, pH asam (4,2), dan kadar BOD tinggi (309 mg/L). Penelitian
ini dilakukan dengan mengukur kadar sebelum dan sesudah proses fitoremediasi
selama 10 hari. Pengukuran BOD dilakukan sesuai SNI 6989.72:2009, dengan
prinsip pengukuran kadar oksigen terlarut awal (DOog) dan setelah inkubasi 5 hari
(DOs) pada suhu 20°C dalam kondisi gelap, dimana selisih DOy dan DOs
merupakan nilai BOD, pengukuran ini menggunakan alat DO meter. Sedangkan
pengukuran pH dilakukan menggunakan alat pH meter. Hasilnya menunjukkan
perubahan signifikan pada parameter warna, bau, dan kejernihan air limbah pada
perlakuan dengan tanaman air dibandingkan kontrol. Penurunan kadar BOD
tertinggi dicapai oleh Eceng Gondok tua (18,71 mg/L) dengan daya penyerapan
sebesar 88,9% dan pH normal sebesar 7,5, diikuti oleh Kiambang tua, Eceng
Gondok muda, dan Kiambang muda, sedangkan kontrol tanpa tanaman penurunan
BOD hanya mencapai 52,6% dan pH sebesar 4,9. Analisis statistik menggunakan
Two-Way ANOVA menunjukkan bahwa jenis maupun usia tanaman berpengaruh
signifikan terhadap penurunan BOD. Perubahan morofologi tanaman yakni
munculnya tunas, pertambahan tinggi dan panjang tanaman, serta perubahan warna
beberapa daun. Sehingga fitoremediasi menggunakan Eceng Gondok dan
Kiambang, khususnya usia tua, terbukti efektif menurunkan kadar BOD dan
menetralkan pH limbah cair tempe hingga memenuhi syarat baku mutu.

Kata Kunci: Fitoremediasi, Eceng Gondok, Kiambang, BOD, Limbah Cair
Tempe.
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ABSTRACT

PHYTOREMEDIATION CAPABILITY OF WATER HYACINTH (Eichhornia
crassipes) AND WATER FERN (Salvinia molesta) ON TEMPEH INDUSTRY
WASTEWATER IN GADINGWATU VILLAGE, GRESIK REGENCY

This study aims to examine the effectiveness of phytoremediation using Water
Hyacinth (Eichhornia crassipes) and Water Fern (Salvinia molesta) with variations
in young and mature plant ages in reducing Biological Oxygen Demand (BOD)
levels in tempeh industry wastewater in Gadingwatu Village. Preliminary tests
showed characteristics far from quality standards, including deep yellow color, foul
odor, acidic pH (4.2), and high BOD concentration (309 mg/L). The study was
conducted by measuring BOD levels before and after the phytoremediation process
over 10 days. BOD measurement was performed according to SNI 6989.72:2009,
based on the principle of measuring initial dissolved oxygen (DOO0) and after 5 days
of incubation (DOS5) at 20°C in dark conditions, where the difference between DOO
and DOS5 represents the BOD value; measurements were carried out using a DO
meter. Meanwhile, pH was measured using a pH meter. The results showed
significant changes in the parameters of color, odor, and clarity of the wastewater
treated with aquatic plants compared to the control. The highest BOD reduction
was achieved by mature Water Hyacinth (18.71 mg/L) with an absorption capacity
of 88.9% and a neutral pH of 7.5, followed by mature Water Fern, young Water
Hyacinth, and young Water Fern. The control without plants only showed a BOD
reduction of 52.6% and a pH of 4.9. Statistical analysis using Two-Way ANOVA
indicated that both plant species and age had a significant effect on BOD reduction.
Morphological changes in the plants included the emergence of shoots, increases
in plant height and length, as well as color changes in some leaves. Therefore,
phytoremediation using Water Hyacinth and Water Fern, especially at mature
stages, has praven effective in reducing BOD levels and neutralizing the pH of
tempeh wastewater to meet the required quality standards.

Keywords: Phytoremediation, Water Hyacinth, Water Fern, BOD, Tempeh
Wastewater
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