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RINGKASAN

| GEDE TIRTA SUKAHET. Pendugaan Mutu Benih Kacang Tanah Melalui
Laju Respirasi Benih dengan Sensor NDIR CO.. Dibimbing oleh M. RAHMAD
SUHARTANTO dan AKHIRUDDIN MADDU.

Benih kacang tanah (Arachis hypogaea L.) mudah menurun mutu
fisiologisnya selama proses penyimpanan akibat kandungan lemak dan protein yang
{inggi. Evaluasi mutu benih konvensional membutuhkan waktu yang lama oleh
Kkarena itu dibutuhkan metode yang cepat dan non-destruktif dalam mengetahui
rutu fisiologis benih. Laju respirasi CO2 berpotensi sebagai metode uji cepat dalam
menduga mutu benih. Namun, penelitian sebelumnya menemukan korelasi yang
beragam antara mutu benih dengan laju respirasi pada berbagai komoditas.
Penggunaan Sensor NDIR CO2 memungkinkan pengukuran laju respirasi secara
real-time, bersifat objektif, dan bersifat non-destruktif terhadap benih.

Penelitian terdiri dari dua percobaan. Percobaan 1 bertujuan untuk
memperoleh berbagai lot benih kacang tanah dengan variasi mutu fisiologis pada
varietas Kelinci dan Domba. Benih kacang tanah diberikan perlakuan pengusangan
uap etanol dalam wadah vakum selama 0, 10, 20, 30, dan 40 menit. Benih yang
telah diusangkan dilakukan pengujian mutu benih. Percobaan 2 bertujuan untuk
mengukur laju respirasi selama 24 jam dengan interval 3 jam menggunakan sensor
NDIR CO>. Hasil laju respirasi selanjutnya dikorelasikan dan dibuat persamaan
regresi dengan mutu fisiologis yang diperoleh pada percobaan 1.

Percobaan 1 menunjukkan bahwa pengusangan uap etanol selama 20 menit
sudah mampu menurunkan vigor benih dan pengusangan 30 menit menurunkan
viabilitas benih. Berdasarkan metode pengusangan uap etanol diperoleh empat lot
benih varietas Kelinci dan tiga lot benih varietas Domba. Percobaan 2 menunjukkan
lot vigor rendah memiliki laju respirasi yang lebih tinggi secara konsisten selama
24 jam. Namun, lot vigor rendah menunjukkan penurunan laju respirasi yang lebih
cepat. Laju respirasi berkorelasi signifikan negatif dengan mutu benih, terutama
pada varietas Kelinci. Sementara pada varietas Domba, hanya berkorelasi pada
peubah mutu fisiologis tertentu. Pengukuran laju respirasi 3 jam dapat digunakan
dalam menduga viabilitas dan vigor benih yang ditunjukkan dari nilai R? > 0,80
pada varietas Kelinci.

Kata kunci: Arachis hypogaea L., pengusangan uap etanol, uji cepat, uji non-
destruktif, viabilitas dan vigor



SUMMARY

| GEDE TIRTA SUKAHET. Prediction of Groundnut Seed Quality
Through Seed Respiration Rate Using NDIR CO> Sensor. Supervised by M.
RAHMAD SUHARTANTO and AKHIRUDDIN MADDU.

Groundnut (Arachis hypogaea L.) seeds are highly susceptible to
physiological deterioration during storage due to their high lipid and proteint
content. Conventional seed quality testing are time-consuming; thus rapid and non-
destructive method are required to determine physiological quality. Carbon dioxide
(COy) respiration rate has the potential to serve as a rapid test for predicting seed
quality. However, previous studies have reported inconsistent correlations between
seed quality and respiration rates across various commodities. The application of
Non-Dispersive Infrared (NDIR) CO> sensors facilitates real-time, objective, and
non-destructive measurement of respiration rates.

This research comprised two experiments. Experiment 1 aimed to obtain
various groundnut seed lots with varying physiological qualities using the Kelinci
and Domba varietis. The seeds were subjected to ethanol vapour ageing in a vacuum
chamber for duration of 0, 10, 20, 30, and 40 minutes, followed by seed quality
testing. Experiment 2 aimed to measure the respiration rate over 24-hour periode at
3-hour intervals using an NDIR CO; sensor. The resulting respiration rates were
subsequently correlated with the physiological quality data from Experiment 1 to
develop regression equations.

The result of Experiment 1 indicated that 20 minutes of ethanol vapour
ageing was sufficient to reduce seed vigour, while 30 minutes of exposure reduce
seed viability. This ageing method yielded four distinct seed lots for the Kelinci
variety and three for the Domba variety. Experiment 2 demonstrated that low vigour
lots consistently exhibited higher respiration rates throughout the 24-hour period;
however, these lots also showed a more rapid decline in respiration. Respiration
rate was significantly negative correlated with seed quality, particularly in the
Kelinci variety. In contrast, the Domba variety only showed correlation with
specific physiological quality variables. A 3-hour respiration rate measurement can
be utilised to predict seed viability and vigour, as evidanced by an R2 > 0,80 in the
Kelinci variety.

Keywords: Arachis hypogaea L., ethanol vapour ageing, non-destructive method,
rapid method, viability and vigour
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