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RINGKASAN

ABIET ILHAM WICAKSONO. Uji Korelasi Hasil Pembacaan Multi Sensor
untuk Fosfor dan Kalium Tersedia Pada Tanaman Sayuran di Tanah
Inceptisol Bogor. Dibimbing oleh ANAS DINURROHMAN SUSILA,
KETTY SUKETI dan SRI WAHJUNI.

Peningkatan konsumsi sayuran di Indonesia menuntut peningkatan
produksi yang efisien dan berbasis data. Salah satu pendekatan modern yang
digunakan adalah pertanian presisi, yang memanfaatkan teknologi sensor
tanah untuk mengukur ketersediaan unsur hara seperti fosfor dan kalium
secara real- time. Rapid Soil Checker dan Smart Soil and Rain Sensor
merupakan alat multi sensor yang dirancang untuk mempermudah deteksi
hara di lapangan. Namun, akurasi kedua alat ini dalam merepresentasikan
pengaruh ketersediaan hara terhadap pertumbuhan tanaman sayuran belum
banyak dikaji.

Penelitian ini bertujuan untuk menguji korelasi hasil pembacaan Rapid
Soil Checker dan Smart Soil and Rain Sensor untuk unsur hara P tersedia dan
K tersedia dalam tanah dengan pertumbuhan beberapa jenis tanaman sayuran.
Penelitian dilakukan dalam empat percobaan terpisah, masing-masing
menggunakan tanaman bawang merah, caisim, tomat, dan cabai merah.
Parameter pertumbuhan yang diamati mencakup berat kering tanaman dan
tinggi tanaman yang dibandingkan dengan data kadar fosfor dan kalium dari
hasil pengukuran kedua multi sensor. Sebagai pembanding, digunakan hasil
analisis laboratorium metode Mehlich-1. Setiap percobaan dilakukan dengan
lima taraf penjenuhan hara: sangat rendah (0X), rendah (¥2X), sedang (¥2X),
tinggi (%X), dan sangat tinggi (X), untuk mengamati respon pertumbuhan
tanaman terhadap berbagai tingkat ketersediaan hara.

Hasil penelitian menunjukkan bahwa korelasi antara data Rapid Soil
Checker dan Smart Soil and Rain Sensor dengan pertumbuhan tanaman
sangat lemah di semua perlakuan dan jenis tanaman. Mehlich-1 menunjukkan
korelasi yang jauh lebih tinggi. Hasil ini menunjukkan bahwa akurasi sensor
lapangan saat ini masih terbatas dan belum mampu merepresentasikan
hubungan antara ketersediaan hara dan pertumbuhan tanaman. Meskipun
Rapid Soil Checker dan Smart Soil and Rain Sensor lapangan menawarkan
kemudahan dan kecepatan, pengukuran laboratorium tetap menjadi metode
yang lebih akurat dalam mendukung pengambilan keputusan pemupukan
yang tepat pada sistem pertanian presisi.

Kata kunci: korelasi, multi sensor, pertanian presisi, sayuran, unsur hara



SUMMARY

ABIET ILHAM WICAKSONO. Correlation Test of Multi Sensor Reading Results
for Available Phosphorus and Potassium in Vegetable Plants in Inceptisol Soil
Bogor. Supervised by ANAS DINURROHMAN SUSILA, KETTY SUKETI and
SRI WAHJUNI.

The rising trend in vegetable consumption in Indonesia demands efficient and
data-driven production strategies. One modern solution to support this need is
precision agriculture, which employs soil sensor technologies to assess the real time
availability of essential nutrients such P and K. Rapid Soil Checker and Smart Soil
and Rain Sensor are multisensor devices designed to facilitate in-situ nutrient
detection. However, their accuracy in reflecting the relationship between soil
nutrient availability and vegetable crop growth has not been thoroughly validated.

This study aimed to evaluate the correlation between available soil
Phosphorus and Potassium levels measured by Rapid Soil Checker and Smart Soil
and Rain Sensor, and the growth performance of selected vegetable crops. The
research was conducted through four separate experiments using shallot, mustard,
tomato, and chili pepper. Growth parameters observed included dry biomass and
plant height, which were analyzed in relation to nutrient levels obtained from the
two sensor devices. Soil nutrient levels were also analyzed using the Mehlich-1
laboratory method as a reference standard. Each experiment involved five nutrient
saturation levels: very low (0X), low (YaX), moderate (¥2X), high (3.X), and very
high (X), to assess plant responses across a gradient of nutrient availability.

The results revealed that correlations between nutrient levels measured by the
two sensors and plant growth parameters were generally weak across all treatments
and crops. In contrast, the Mehlich-1 method exhibited consistently strong positive
correlations with both dry biomass and plant height. These findings indicate that
while the tested sensors offer practical advantages such as rapid assessment and
ease of use, their current performance does not reliably reflect the nutrient—plant
growth relationship. Therefore, laboratory-based methods remain more accurate
and reliable for supporting fertilizer decision-making in precision agriculture
applications.

Keywords: correlation, nutrient, precision agriculture, sensors, vegetable
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