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RINGKASAN

SILVAN TIMOTHY. Pengembangan Metode Uji Viabilitas Benih Porang
(Amorphophallus muelleri Blume): Media Perkecambahan dan Uji Tetrazolium
Berbasis Citra Digital. Dibimbing olen ENY WIDAJATI dan MARYATI SARI.

Penelitian ini dilatarbelakangi oleh lamanya waktu pengujian daya
berkecambah benih porang standar yang mencapai 60 hari, sehingga menghambat
proses sertifikasi. Tujuan penelitian adalah menetapkan media perkecambahan
terbaik untuk mempercepat pengujian dan mengembangkan metode uji cepat
Tetrazolium (TZ) berbasis analisis citra digital. Metode penelitian terdiri atas uji
perbandingan media (kertas, pasir, cocopeat, arang sekam) dan pengembangan
protokol uji TZ menggunakan tiga lot benih dengan tingkat vigor berbeda dari
pengusangan terkontrol selama 0, 2, dan 5 hari. Pola pewarnaan dianalisis
menggunakan root mean square (RMS), Kkorelasi, dan regresi, serta divalidasi
menggunakan uji t-student. Pola pewarnaan kemudian dikuantifikasi menggunakan
nilai red, greeen, dan blue (RGB) pada program ImageJ. Penggunaan media arang
sekam dapat menjadi media alternatif untuk uji DB benih porang berdasarkan nilai
DB dan Kctyang nyata lebih tinggi dibandingkan media kertas, pasir, dan cocopeat.
Penggunaan media arang sekam dapat mempercepat waktu pengujian, dengan
hitungan pertama pada 17 HST dan hitungan akhir pada 46 HST pada suhu 25£2 °C.
Penelitian ini menghasilkan 14 pola pewarnaan tetrazolium yang berhasil
diidentifikasi. Pola 1 dan 2 yakni pola dengan intensitas merah cerah dan merah
keunguan pada seluruh bagian benih dapat menduga nilai DB dan PTM. Pola 1
adalah pola yang dapat digunakan untuk menduga peubah Kct dan Kst. Metode
penilaian TZ dapat dilakukan dengan program ImageJ. Analisis citra menggunakan
ImageJ dapat mengindikasikan perbedaaan pola TZ dengan penetapan ambang
batas pada analisis RGB. Warna merah yang lebih pekat ( R < 100 ) dari hasil
pengujian TZ berkorelasi positif dengan mutu fisiologis benih (0,38). Warna merah
yang pudar (R < 150) mengindikasikan penurunan mutu benih.

Kata kunci: arang sekam, ImageJ, nilai RGB, pengusangan terkontrol, pola
pewarnaan



SUMMARY

SILVAN TIMOTHY. Development of Viability Testing Methods for Porang
(Amorphophallus muelleri Blume) Seeds: Germination Media and Digital Image-
Based Tetrazolium Test. Supervised by ENY WIDAJATI and MARYATI SARI.

This research was motivated by the prolonged duration of the standard
germination test for Porang seeds, which requires up to 60 days, thereby impeding
the seed certification process. The objectives of this study were to determine the
optimal germination medium to expedite the testing process and to develop a rapid
Tetrazolium (TZ) test method based on digital image analysis. The methodology
comprised a comparative analysis of germination media (paper, sand, cocopeat, and
rice husk charcoal) and the development of a TZ testing protocol using three seed
fots with varying vigor levels induced by controlled deterioration for O, 2, and 5
gdays. Staining patterns were analyzed using root mean square (RMS), correlation,
and regression analyses, and were further validated using Student's t-test.
Subsequently, the staining patterns were quantified based on red, green, and blue
(RGB) values using ImageJ software. The results indicated that rice husk charcoal
was the optimal medium, significantly maximizing germination potential (61.5%)
and growth rate, while reducing the testing duration to 46 days compared to 56 days
on paper media. The development of the TZ test successfully identified 14 distinct
staining patterns. Based on the statistical analysis performed, Pattern 1 (uniform
red) and Pattern 2 (purplish red) can be used to estimate germination capacity and
maximum growth potential. Pattern 1 can be used to estimate vigor variables,
specifically growth rate and growth uniformity. Threshold analysis revealed that
Red values (R < 100) were positively correlated with high physiological quality,
whereas fainter color intensities (R < 150) indicated seed deterioration. The
implications of this study suggest that rice husk charcoal can serve as an alternative
medium for Porang seed germination. Furthermore, the combination of TZ Patterns
1 and 2 can be utilized to estimate seed viability. The use of Pattern 1 exclusively
Is recommended for estimating seed vigor. Finally, image analysis can be applied
to the TZ test to facilitate more objective color evaluation and to classify TZ
patterns based on RGB values.

Keywords: controlled deterioration, husk charcoal, ImageJ, RGB value, staining
pattern.
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