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ABSTRACT

Fusarium wilt disease in shallots is a significant problem that can reduce
production. This study aims to evaluate the effect of sodium alginate concentrations
(2%, 2.5%, and 3%) on the characteristics of Streptomyces sp. bioencapsulation
beads, as well as their effectiveness in suppressing disease intensity and increasing
plant growth. In vitro tests showed that a 3% sodium alginate concentration was
able to maximize the viability of Streptomyces sp. in the 4th week of 5.7 x 1011
CFU/mL and had a bead morphology of 0.17 mm in diameter with the highest
bioencapsulation efficiency of 79.18% and the lowest bead swelling value from
69.4% to 74.6%. In the in vivo test, the combination of beads with a concentration
of 3% sodium alginate with an application time of 7 days before planting had the
lowest disease intensity value of 6.67%, the highest average plant length of 49.26
cm and the highest number of leaves, namely 29 strands, while the best tuber weight
was obtained from the combination of 3% sodium alginate concentration treatment
with an application time that coincided with transplanting, namely weighing 24.07
grams.
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ABSTRAK

Penyakit layu Fusarium pada bawang merah merupakan masalah penting yang
dapat menurunkan produksi. Penelitian ini bertujuan mengevaluasi pengaruh
konsentrasi sodium alginat (2%, 2,5%, dan 3%) terhadap karakteristik beads
bioenkapsulasi Streptomyces sp., serta efektivitasnya dalam menekan intensitas
penyakit dan meningkatkan pertumbuhan tanaman. Uji in vitro menunjukkan
bahwa konsentrasi sodium alginat 3% mampu memaksimalkan viabilitas
Streptomyces sp. pada minggu ke-4 sebesar 5,7 x 10! CFU/mL dan memiliki
morfologi beads yaitu berdiameter 0,17 mm dengan efisiensi bioenkapsulasi
dengan nilai tertinggi sebesar 79,18% dan nilai swelling beads terendah dari 69,4%
menjadi 74,6%. Pada uji in vivo kombinasi beads dengan konsentrasi sodium
alginat 3% waktu aplikasi 7 hari sebelum tanam memiliki nilai intensitas penyakit
terendah sebesar 6,67%, rerata panjang tanaman tertinggi 49,26 cm dan jumlah
daun terbanyak yaitu 29 helai, sedangkan bobot umbi terbaik didapatkan pada
kombinasi perlakuan konsentrasi sodium alginat 3% dengan waktu aplikasi
bersamaan dengan pindah tanam yaitu seberat 24,07 gram.

Kata kunci: Bioenkapsulasi, alginat, Streptomyces sp. Fusarium, Bawang Merah
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