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RINGKASAN

RIKO TRAWAN. Peningkatan Produktivitas Kelapa Sawit Dengan Kombinasi
Pupuk Anorganik dan Pupuk Hayati Pada Umur 11 Tahun. Dibimbing oleh
SUPIJATNO DAN SUDRADIJAT.

Kelapa sawit (Elaeis guineensis Jacq.) merupakan komoditas strategis
nasional yang berperan penting dalam perekonomian Indonesia. Namun,
produktivitas di perkebunan rakyat masih rendah sehingga diperlukan intervensi
agronomis, salah satunya melalui pemupukan terpadu kombinasi pupuk NPK
majemuk dan pupuk hayati berbasis mikroba fungsional. Penelitian ini bertujuan
mengevaluasi efektivitas kombinasi tersebut terhadap ketersediaan hara tanah,
populasi mikroba, pertumbuhan, dan produktivitas kelapa sawit umur sebelas
tahun. Penelitian dilakukan di Kebun Pendidikan Kelapa Sawit IPB Jonggol
menggunakan Rancangan Acak Kelompok Lengkap (RAKL) faktorial dua faktor,
yaitu dosis pupuk NPK (M0 = 0, M1 = 3.1, M2 = 6.2, M3 = 9.3 kg/pohon/tahun)
dan pupuk hayati (HO = 0, HI = 0.25, H2 = 0.5, H3 = 1 kg/pohon/tahun), masing-
masing diulang tiga kali. Parameter yang diamati meliputi jumlah pelepah, kadar
hara daun, SPAD, jumlah dan bobot tandan, produktivitas, serta neraca hara dan
populasi mikroba (Azospirillum, Aspergillus, dan Azotobacter). Data dianalisis
menggunakan ANOVA dan DMRT pada taraf 5%.

Hasil penelitian menunjukkan bahwa aplikasi pupuk NPK dosis tinggi (M3 =
9,3 kg) dan pupuk hayati dosis maksimum (H3 = 1 kg) secara individu memberikan
pengaruh signifikan terhadap peningkatan pertumbuhan dan hasil. Perlakuan
tersebut meningkatkan jumlah tandan hingga 1,86 tandan/pohon/bulan dan bobot
tandan mencapai 25,8 kg, dengan produktivitas tertinggi sebesar 23,3 ton/ha/tahun.
Pemupukan juga meningkatkan kandungan NPK tanah serta populasi mikroba
tanah. Efisiensi pemupukan tertinggi dicapai pada kalium (57,5%), diikuti nitrogen
(29,5%), sedangkan fosfor hanya (11,5%) karena fiksasi oleh Al dan Fe tanah
masam.

Pupuk hayati terbukti menjaga stabilitas sex ratio selama periode stres air,
menunjukkan peningkatan ketahanan fisiologis tanaman. Interaksi mikroba tanah
mampu meningkatkan efisiensi serapan hara, memperbaiki struktur dan biologi
tanah, serta menurunkan kehilangan hara. Dengan demikian, penerapan kombinasi
pupuk majemuk dan hayati dapat dijadikan strategi pemupukan yang efisien, ramah
lingkungan, dan berkelanjutan dalam sistem budidaya kelapa sawit di lahan tropis.
Rekomendasi dari hasil penelitian ini adalah penggunaan dosis maksimum dari
kedua jenis pupuk untuk mencapai produktivitas optimal tanpa mengorbankan
kualitas lingkungan tanah.

Kata kunci: pupuk hayati, pupuk NPK majemuk, mikroba tanah, produktivitas,
neraca hara



SUMMARY

RIKO IRAWAN. Increasing Oil Palm Productivity with a Combination of Inorganic
Fertilizer and Biofertilizer at the Age of 11 Year. Supervised by SUPIJATNO AND
SUDRADIJAT.

Oil palm (Elaeis guineensis Jacq.) is a national strategic commodity that plays
an important role in the Indonesian economy. However, productivity in smallholder
plantations is still low, so agronomic intervention is needed, one of which is through
mtegrated fertilization of a combination of compound NPK fertilizers and
functional microbe-based biofertilizers. This study aims to evaluate the
cffectiveness of this combination on soil nutrient availability, microbial population,
arowth, and productivity of eleven-year-old oil palms. The study was conducted at
the IPB Jonggol Oil Palm Education Garden using a two-factorial Randomized
Complete Group Design (RCGD), namely the dose of NPK fertilizer (MO = 0, M1
=3.1, M2 = 6.2, M3 = 9.3 kg/tree/year) and biofertilizer (HO =0, H1 = 0.25, H2 =
0.5, H3 = 1 kg/tree/year), each repeated three times. Parameters observed included
the number of fronds, leaf nutrient content, SPAD, number and weight of bunches,
productivity, and nutrient balance and microbial population (Azospirillum,
Aspergillus, and Azotobacter). Data were analyzed using ANOVA and DMRT at the
5% level.

The results showed that the application of high-dose NPK fertilizer (M3 =9.3
kg) and maximum dose of biofertilizer (H3 = 1 kg) individually had a significant
effect on increasing growth and yield. This treatment increased the number of
bunches to 1.86 bunches/tree/month and the weight of the bunch reached 25.8 kg,
with the highest productivity of 23,3 tons/ha/year. Fertilization also increased the
NPK content of the soil and the population of soil microbes. The highest
fertilization efficiency was achieved in potassium (57,5%), followed by nitrogen
(29,6%), while phosphorus was only (11,5%) due to fixation by Al and Fe in acidic
soil.

Biofertilizers have been shown to maintain the stability of the sex ratio during
periods of water stress, indicating an increase in plant physiological resistance. Soil
microbial interactions can increase nutrient uptake efficiency, improve soil
structure and biology, and reduce nutrient loss. Thus, the application of a
combination of compound and biological fertilizers can be used as an efficient,
environmentally friendly, and sustainable fertilization strategy in oil palm
cultivation systems in tropical areas. The recommendation from the results of this
study is the use of maximum doses of both types of fertilizers to achieve optimal
productivity without sacrificing the quality of the soil environment.

Keywords: biological fertilizers, compound NPK fertilizers, soil microbes,
productivity, nutrient balance
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