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ABSTRAK 

FINA OKTAVIANA TANJUNG. Efektivitas Bakteri Pelarut Fosfat terhadap 

Pertumbuhan Fitoplankton pada Lingkungan Budidaya Udang Vaname 

(Litopenaeus vannamei). Dibimbing oleh YUNI PUJIHASTUTI dan KUKUH 

NIRMALA.  

Fosfat merupakan nutrien esensial bagi tumbuhan dan alga sehingga dapat 

menjadi faktor pembatas bagi pertumbuhan tumbuhan dan alga akuatik serta 

berpengaruh pada produktivitas perairan. Fosfat dalam sedimen terdapat dalam 

bentuk organik dan anorganik yang tidak terlarut. Bakteri pelarut fosfat (BPF) 

merupakan bakteri yang memiliki kemampuan untuk melarutkan fosfat. 

Mekanisme pelarutan mineral fosfat adalah produksi asam-asam organik dan enzim 

asam fosfatase yang berperan dalam mineralisasi fosfat organik. Tujuan penelitian 

ini menganalisis efektivitas bakteri pelarut fosfat dan mendapat dosis yang optimal 

terhadap pertumbuhan fitoplankton pada kondisi lingkungan perairan serta 

pengaruhnya terhadap pertumbuhan udang vaname (Litopenaeus vannamei). 

Penelitian menggunakan Rancangan Acak Lengkap (RAL) dengan empat faktor 

perlakuan dan tiga kali ulangan, yaitu perlakuan kontrol (tanpa diberikan bakteri 

pelarut fosfat 0 CFU mL-1), perlakuan 105 (penambahan bakteri pelarut fosfat 

dengan kepadatan bakteri 105 CFU mL-1), perlakuan 106 (penambahan bakteri 

pelarut fosfat dengan kepadatan bakteri 106 CFU mL-1), dan perlakuan 107 

(penambahan bakteri pelarut fosfat dengan kepadatan bakteri 107 CFU mL-1). 

Penelitian dilakukan selama 28 hari menggunakan akuarium berukuran 54 cm × 37 

cm × 29 cm sebanyak 12 unit. Wadah diisi air laut dengan salinitas ±30 g L-1 

sebanyak 20 L dengan padat tebar 13 ekor per akuarium. Hasil penelitian 

menunjukkan bahwa fitoplankton dengan kelimpahan tertinggi terdapat pada 

perlakuan 106, tetapi berdasarkan uji statistik pada parameter SR, ADG, dan FCR 

mendapatkan hasil yang tidak berbeda nyata antar-perlakuan. 

 

Kata kunci: bakteri pelarut fosfat (BPF), fitoplankton, kepadatan bakteri, 

pertumbuhan, udang vaname 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ABSTRACT 

FINA OKTAVIANA TANJUNG. Effectiveness of Phosphate-Solubilizing 

Bacteria on Phytoplankton Growth in Pacific White Shrimp (Litopenaeus 

vannamei). Supervised by YUNI PUJIHASTUTI and KUKUH NIRMALA.  

Phosphate is an essential nutrient for plants and algae that can be a limiting 

factor for the growth of aquatic plants and algae and affect water productivity. 

Phosphate in sediments exists in organic and inorganic forms that are not dissolved. 

Phosphate-solubilizing bacteria (BPF) are bacteria that have the ability to dissolve 

phosphate. The mechanism of phosphate mineral dissolution is the production of 

organic acids and acid phosphatase enzymes that play a role in mineralizing organic 

phosphate. The purpose of this study was to analyze the effectiveness of phosphate 

solubilizing bacteria and obtain the optimal dose of phytoplankton growth in 

aquatic environmental conditions and its effect on the growth of vaname shrimp 

(Litopenaeus vannamei). This study used a completely randomized design (CRD) 

with four treatment factors and three replications, namely control treatment 

(without phosphate solubilizing bacteria 0 CFU mL-1), treatment 105 (addition of 

phosphate solubilizing bacteria with a bacterial density of 105 CFU mL-1), treatment 

106 (addition of phosphate solubilizing bacteria with a bacterial density of 106 CFU 

mL-1), and treatment 107 (addition of phosphate solubilizing bacteria with a 

bacterial density of 107 CFU mL-1). The study was conducted for 28 days using 12 

aquarium containers measuring 54 cm × 37 cm × 29 cm. The container was filled 

with seawater with a salinity of ±30 g L-1 as much as 20 L with a stocking density 

of 13 fish per aquarium. The results showed that the highest abundance of 

phytoplankton was found in treatment 106, but based on statistical tests on SR, ADG, 

and FCR parameters, the results were not significantly different between treatments. 

 

Keywords: bacterial density, growth, phosphate solubilizing bacteria (BPF), 

phytoplankton, vaname shrimp  
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