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RINGKASAN 

I WAYAN ANDRE WINAYA. Respons Morfofisiologi Bibit Kelapa Sawit (Elaeis 

guineensis Jacq.) terhadap Modifikasi Lingkungan Tumbuh dan Manipulasi 

Perakaran. Dibimbing oleh EDI SANTOSA dan DHIKA PRITA HAPSARI. 

 

Kualitas bibit merupakan faktor penting yang menentukan keberhasilan 

budidaya kelapa sawit, sedangkan proses pembibitan yang relatif panjang 

memerlukan inovasi teknologi untuk mempercepat pertumbuhan bibit tanpa 

menurunkan kualitas morfologi dan fisiologinya. Penelitian ini bertujuan 

mengevaluasi respons morfofisiologi bibit kelapa sawit terhadap modifikasi 

lingkungan tumbuh melalui suplementasi cahaya LED dan pengaturan tinggi muka 

air, serta manipulasi sistem perakaran melalui pemangkasan akar dan aplikasi 

Indole-3-Butyric Acid (IBA). Penelitian terdiri atas dua percobaan, yaitu percobaan 

pertama pada fase pre-nursery menggunakan rancangan acak kelompok petak 

terbagi dengan faktor utama durasi suplementasi cahaya LED merah–biru (0, 3, 6, 

dan 9 jam) dan anak petak tinggi muka air (0 dan 10 cm), serta percobaan kedua 

pada fase main nursery menggunakan rancangan acak kelompok faktorial dengan 

faktor pemangkasan akar (0 dan 2 cm) dan aplikasi IBA (0 dan 100 ppm). Parameter 

yang diamati meliputi pertumbuhan vegetatif, karakteristik sistem perakaran, 

biomassa tanaman, rasio akar, kandungan hara daun, dan beberapa parameter 

fisiologi tanaman, sedangkan data dianalisis menggunakan analisis ragam dan uji 

lanjut Duncan’s Multiple Range Test pada taraf 5%. Hasil penelitian menunjukkan 

bahwa suplementasi cahaya LED dan pengaturan tinggi muka air memengaruhi 

respons pertumbuhan dan morfofisiologi bibit kelapa sawit, dengan kombinasi LED 

3 jam dan tinggi muka air 10 cm memberikan respons terbaik terhadap pertumbuhan 

vegetatif dan perkembangan sistem perakaran. Pemangkasan akar meningkatkan 

regenerasi sistem perakaran dan mendukung pertumbuhan bibit kelapa sawit 

melalui peningkatan pembentukan akar sekunder, panjang akar, biomassa akar, 

rasio akar, dan kandungan fosfor daun, sedangkan aplikasi IBA 100 ppm tidak 

meningkatkan regenerasi akar dan cenderung menurunkan pertumbuhan vegetatif 

serta perkembangan sistem perakaran. Secara umum, penelitian ini menunjukkan 

bahwa percepatan pertumbuhan bibit kelapa sawit dapat dicapai melalui 

pengelolaan terpadu antara modifikasi lingkungan tumbuh dan manipulasi sistem 

perakaran, sehingga memberikan dasar ilmiah bagi pengembangan teknologi 

pembibitan yang lebih efisien untuk menghasilkan bibit berkualitas tinggi dan siap 

tanam dalam waktu yang lebih singkat. 

 

Kata kunci: IBA, Jenuh Air, Pemangkasan akar, Pembibitan, suplementasi cahaya 

 

 

  



 

SUMMARY 

I WAYAN ANDRE WINAYA. Morphophysiological Responses of Oil Palm 

Seedlings (Elaeis guineensis Jacq.) to Growth Environment Modification and Root 

Manipulation. Supervised by EDI SANTOSA,  and DHIKA PRITA HAPSARI.  

 
Seedling quality is a critical factor determining the successful establishment 

of oil palm plantations, while the relatively long nursery period requires 

technological innovations to accelerate seedling growth without reducing 

morphological and physiological quality. This study evaluated the 

morphophysiological responses of oil palm seedlings to growth environment 

modification through supplemental LED lighting and water table management, as 

well as root system manipulation through root pruning and Indole-3-Butyric Acid 

(IBA) application. The study consisted of two experiments. The first experiment 

was conducted during the pre-nursery stage using a split-plot randomized complete 

block design with red–blue supplemental LED lighting duration (0, 3, 6, and 9 h) 

as the main plot and water level (0 and 10 cm) as the subplot. The second 

experiment was conducted during the main nursery stage using a factorial 

randomized complete block design with root pruning (0 and 2 cm) and IBA 

application (0 and 100 ppm) as factors. Observed variables included vegetative 

growth, root characteristics, plant biomass, root-to-shoot ratio, leaf nutrient content, 

and several physiological traits. Data were analyzed using analysis of variance 

followed by Duncan’s Multiple Range Test at the 5% significance level. The results 

showed that supplemental LED lighting and water level management affected 

growth and morphophysiological responses of oil palm seedlings, with the 

combination of 3 h LED lighting and a 10 cm water level producing the best 

vegetative growth and root development. Root pruning enhanced root regeneration 

and supported seedling growth by increasing secondary root formation, root length, 

root biomass, root-to-shoot ratio, and leaf phosphorus content, whereas IBA 

application at 100 ppm did not improve root regeneration and tended to reduce 

vegetative growth and root development. Overall, this study demonstrates that 

accelerated growth of oil palm seedlings can be achieved through an integrated 

approach combining growth environment management and root system 

manipulation, thereby providing a scientific basis for developing more efficient 

nursery technologies to produce high-quality seedlings that are ready for field 

planting within a shorter nursery period. 
 

Keywords: IBA, nursery management, root pruning, supplemental lighting, 

waterlogging 
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