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ANALISIS DEFISIENSI NUTRISIPADA TANAMAN KELAPA
SAWIT MENGGUNAKAN ALGORITMA CNN (CONVOLUTIONAL
NEURAL NETWORK) UNTUK REKOMENDASI PEMUPUKAN

Abstrak

Kelapa sawit (Elaeis guineensis Jacq.) merupakan komoditas perkebunan utama vang
produktivitasnyva dipengaruhi oleh kecukupan unsur hara. Identifikasi defisiensi nutrisi
masih dilakukan secara manual sehingga rentan terhadap kesalahan, subjektivitas, serta
belum terintegrasi dengan  rekomendasi — pemupukan. Penelitian ini bertujuan
mengembangkan sistem analisis defisiensi nutrisi mengeunakan algoritma Convolutional
Neural Network (CNN) dengan arsitektur AlexNet vang terintegrasi dengan sistem
rekomendasi pemupukan. Sistem mengklasifikasikan citra daun tunggal untuk mendeteksi
defisiensi Nitrogen (N), Kalium (K), Magnesium (Mg), dan Boron (B), kemudian
memberikan rekomendasi pupuk vang sesuai. Hasil pengujian menunjukkan balwa model
memperoleh accuracy sebesar 78,46% pada Nitrogen, 90,91% pada Kalium, 100% pada
Magnesium, dan 84,62% pada Boron. Nilai precision berturut-turut sebesar 78,43%,
91,29%, 100%, dan 87,29%, sedangkan recall sebesar 77,87%, 90,05%, 100%, dan

71,43%. Hasil penelitian menunjukkan bahwa sistem mampu mengidentifikasi defisiensi

nutrisi secara otomatis serta memberikan rekomendasi pemupukan vang sesuai sehingga
dapat mendukung pengambilan keputusan secara lebih cepat, objektif, dan efisien.

Kata Kunci: kelapa sawit, defisiensi nutrisi, Convolutional Neural Network, AlexNet,
klasifikasi citra, rekomendasi pemupukan

Abstract

Oil palm (Elaeis guineensis Jacq.) is one of the major plantation commodities whose
productivity is strongly influenced by adequate nutrient availability. Nutrient deficiency
identification is generally performed manually through visual observation, making it prone
to errors, subjectivity, and lacking integration with appropriate fertilizer recommendations.
This study aims to develop a nutrient deficiency analysis system using a Convolutional
Neural Network (CNN) with the AlexNet architecture integrated with a fertilizer
recommendation system. The proposed system classifies single-leaf images to detect
deficiencies of Nitrogen (N), Potassium (K), Magnesium (Mg), and Boron (B), and
subsequently provides appropriate fertilizer recommendations. Experimental results show
that the model achieved accuracy values of 78.46% for Nitrogen, 90.91% for Potassium,
100% for Magnesium, and 84.62% for Boron. The corresponding precision values were
78.43%, 91.29%, 100%, and 87.29%, while the recall values were 77.87%, 90.05 %, 100%,
and 71.43%, respectively. The results demonstrate that the proposed system can
automatically identify nutrient deficiencies and provide appropriate fertilizer
recommendations, thereby supporting faster, more objective, and more efficient decision-
making in oil palm nutrient management.

Keywords: oil palm, nutrient deficiency, Convolutional Neural Network, AlexNet, fertilizer
recommendation
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