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Oil palm (Elaeis quineensis Jacq.) is one of the vegetable oil-producing plantation crops that is a leading commodity in Indonesia. The application of biological fertilizers is
an alternative to help improve the growth of oil palm seedlings. This study aims to analyze the effect of the use of mycorrhizal biofertilizers on the growth of oil palm plants
in the Nursery, analyze root infection and spore types by mycorrhiza and examine the effect of biofertilizers on soil biological and soil chemical properties. The study used a
single-factor Completely Randomized Design (CRD) with é treatment levels and 10 replications, so that the total experimental units were 60 polybags. Biofertilizer test
treatments based on Ministerial Regulation No.l1 of 2019 are Control; Standard NPK Fertilizer (15-15-15) 2.5 g; 20 g Biofertilizer; Standard NPK+20 g Biofertilizer; 3/4
Standard NPK+20 g Biofertilizer; and 1/2 Standard NPK+20 g Biofertilizer. The combination treatment of 3/4 Standard NPK+20 g Biofertilizer gave the best growth results of
oil palm seedlings in the parameters of height, diameter, and number of leaves. The Relative Agronomic Etfectiveness (RAE) value in the 3/4 NPK+20 g mycorrhizal
biotertilizer treatment showed the most effective results agronomically and economically. The mycorrhiza treatment was able to form colonization on the roots by 100% and
the types of spores found were mostly from the Acaulospora sp and Glomus sp. The results of soil biological analysis showed that the highest total microbial population was
found in the treatment of 1/2 NPK mycorrhizal biofertilizer + 20 g biotertilizer, which was 31.76 x 105 SPK/g, while the highest respiration was found in the treatment of 3/4
NPK biofertilizer + 20 g biofertilizer, which was 7.94 g C/day. Application of mycorrhiza to plants showed an increase in phosphorus availability in the soil.
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Metodologi Tabel 2 Pengaruh pemberian pupuk hayati mikoriza terhadap tinggi, diameter,
dan jumlah daun, BKT, BKA pada bibit kelapa sawit umur 12 MST.
Diameter Jumlah Berat Kering  Berat Kening
Perlakuan Tingg1 (cm) (mm) Daun Tajuk (g) Akar (g)
A (Kontrol) 20.27¢ 5.55% 20.27° 0.43¢4 1.73"
Greenhouse Cikabayan IPB, Laboratorium Bioteknologi B (NPK 2.5 9) 21.35% 5.0V 21.35% 0.63< 2.1
Tanah, Laboratorium Kimia dan Kesuburan Tanah, dan C (20 g Pupuk hayati) 23 71 7.64° 2371 0790 2 742
Laboratorium PT. Anugerah Sarana Hayati D (1 NPK +20 g Pupuk hayat)) ~ 24.81° 743 24.81% 1.10° 2.71%
E (3/4 NPK + 20 g Pupuk
=, m hayati 25.72% 8.132 25722 1.192 2.802
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Rancangan Acak Lengkap (RAL) faktor tunggal dengan
6 taraf perlakuan dan 10 ulangan Tabel 3 Pengaruh pemberian pupuk hayati mikoriza terhadap
infeksi akar bibit kelapa sawit 12 MST — — —
6 Taraf Perlakuan P _ _ L
Perlakuan Infeksi akar (%) Kriteria A (Kontrol) C f_m,;:p}; 2; Acaulospora sp2 y
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3.C = 20 g Pupuk hayati C (20 g Pupuk hayati) 30c Sedang e e h
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4.D = 1NPK Standar + 20 g Pupuk hayati D (1 NPK + 20 g Pupuk hayati) 40b Sedang DANPKR+2g [P T A y
5.E = 3/4 NPK Standar + 20 g Pupuk hayati E (3/4 NPK + 20 g Pupuk hayati) 100 a Sangat Tinggi Pk by T
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) Acaulospora sp3 = 10; Glomus sp3 =1
F(L2NPK+20g Acaulospora sp2 = 5; Acaulospora sp3 =1 .
Pupuk havati) Glomus spl =9; Glomus sp2 = 10 ’
Penyapihan
] _ ik = Pengumpulan
Sawit & Inokulasi Pemeliharaan Data L
Mikoriza drqiLapany
Gambar 1 Infeksi mikoriza pada akar tanaman kelapa sawit i
Analiat Tabel 4 Hasil Analisis Akhir Biologi dan Kimia Tanah
s o nalisis — ——
Analisis Data Analisis Data ) ] Ta_tal Mikrob (x  Respirasi
? . Blologl & Perlakuan 10°SPK/g tanah  Tanah (g P-Total P-Tersedia
& Penulisan Mikoriza i BKM) C/hari)  (ppm) (ppm)
Sebelum perlakuan 3.10 434 342 8.48 d
A (Kontrol) 13980 491 a 157580 11.28 ¢
M _ i _ _ Gambar 2 Bentuk spora
Hasil B (NPK 2.5 ) 1749 b 509a  96154a 2959 be AcaulosNEG 5559 (&)
C (20 g Pupuk hayati) 1765b 549a 751750 1158 ¢ Acaulospora sp3 (b), Glomus
Tabel 1 Hasil analisis Tanah Regosol Dramaga sebelum penanaman | D (1 NPK - 20 ¢ Pupuk hayati) 3176 a 697a 87995ab  6898a spl{c), Glomus sp2 (d)
Parameter Hasil K riteria E (3/4 NPK + 20 g Pupuk hayati) 2867a 794 a 920.75 ab 4997 ab
SHHL0 5 81 Y — F(1/2NPK +20 g Pupuk hayati) 3057 a 783a 90035ab 35760
C-Organik (%) 1.60 Rendah
R

N-total (%) 0.13 Rendah Kesimpulan

P-tersedia (Ppm) 8.48 Sedang

1. Pemberian pupuk hayati mikoriza berpengaruh nyata dalam meningkatkan tinggi tanaman,
diameter batang, jumlah daun, berat kering tajuk, serta berat kering akar bibit kelapa sawit
pada umur 12 MST.

2.Nilai Relative Agronomic Effectiveness (RAE) pada perlakuan 3/4 NPK + 20 g pupuk hayati
mikoriza memiliki nilai RAE paling tinggi yaitu RAE tinggi 504.63%, diameter 758.82%,
jumlah daun 504.62%, BK tajuk 378.33%, dan BK akar 291.81%.

3.Hasil analisis menunjukkan bahwa perlakuan pupuk hayati mikoriza mampu membentuk
kolonisasi mikoriza pada akar sebesar 100% dan jenis spora yang paling banyak ditemukan
berasal dari jenis spora Acaulospora sp dan Glomus sp. Hasil analisis biologi tanah
menunjukkan bahwa total populasi mikrob dan nilai respirasi tanah tertinggi terdapat pada
perlakuan pupuk hayati mikoriza 3/4 NPK + 20 g Pupuk hayati, yaitu 20.47 X 106 SPK/g dan
7.94 g C/hari. Pemberian mikoriza pada tanaman menunjukkan adanya peningkatan

ketersediaan fosfor dalam tanah.

P-total (Ppm) 342 Sangat tingg1

K-total (Ppm) 258 Sangat tingg1

Tabel 5 Nilai RAE pupuk hayati mikoriza pada bibit kelapa sawit 12 MST

Tinggt  Diameter Jumlah BE Tajuk BEK Akar
Perlakuan (%) (%) Daun (%) (%) ()

A (Kontrol) - -
B (NPK 2.5 g) 100.00 100.00 100.00 100.00 100.00
C (20 g Pupuk hayati) 318.52 614.71 318.51 176.66 276.36
D (1 NPK + 20 g Pupuk hayati) 420.37 352 .0 420.37 331.66 266.36
E (3/4 NPK + 20 g Pupuk hayati) 504.63 758.82 504.62 378.33 291 .81
F (1/2 NPK + 20 g Pupuk havati) 426.85 54412 426.85 308.33 229 00




