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RINGKASAN

RUHUL HAZUMA SATYA QOLBI. Pendugaan Parameter Genetik Pertumbuhan
dan Kualitas Kayu Jabon Merah (Neolamarckia macrophylla (Roxb.) Bosser).
Dibimbing oleh ISKANDAR Z. SIREGAR dan DEDE J SUDRAJAT

Jabon merah (Neolamarckia macrophylla (Roxb.) Bosser) merupakan jenis
gepat tumbuh endemik Indonesia yang berpotensi untuk pengembangan hutan
tanaman, namun benih unggul hasil pemuliaan belum tersedia. Uji keturunan
diperlukan untuk menduga parameter genetik pertumbuhan dan kualitas kayu
sebagai dasar seleksi famili unggul.

Penelitian ini bertujuan menduga parameter genetik pertumbuhan dan
Kualitas kayu, destruktif maupun nondestruktif, serta menganalisis strategi seleksi
gntuk konversi tegakan menjadi kebun benih semai. Uji keturunan di Kawasan
Hutan Dengan Tujuan Khusus (KHDTK) Parungpanjang yang dibangun tahun
2017 menggunakan rancangan acak lengkap berblok dengan 6 blok, 10 provenansi,
dan 72 famili. Parameter yang diukur meliputi diameter, tinggi, volume, penetrasi
Pilodyn, kadar air, kerapatan, berat jenis, kecepatan ultrasonik, dan MOEd. Data
dianalisis melalui analisis ragam, pendugaan komponen ragam, heritabilitas,
korelasi rerata famili dan fenotipe, serta kemajuan dan perolehan genetik.

Tegakan berumur delapan tahun dengan tingkat hidup 46%. Rata-rata
diameter 18,56 cm, tinggi 12,55 m, penetrasi Pilodyn 29,59 mm, kerapatan kayu
0,726 g cm™, berat jenis 0,423, kadar air 72,2%, kecepatan ultrasonik 3.417 m s7,
dan MOEd 8,521 GPa. Faktor blok berpengaruh sangat nyata pada hampir seluruh
karakter, sedangkan faktor famili di dalam provenansi hanya nyata pada kerapatan
kayu ketika diuji terhadap kuadrat tengah interaksi blok x famili. Meskipun asal
materi mencakup wilayah monsunal dan anti-monsunal, provenansi menyumbang
paling kecil terhadap ragam total (0,03—-1,55%), sementara interaksi blok x famili
menyumbang 3,3-33,1%. Heritabilitas individu berkisar 0,044-0,313 dan
heritabilitas famili 0,090-0,390, tertinggi pada kerapatan kayu (0,313 dan 0,390);
nilai mutlak digunakan bagi komponen ragam famili yang bernilai negatif. Korelasi
rerata famili nyata dan positif antara kerapatan kayu dengan berat jenis (0,822) dan
MOEd (0,494), sedangkan diameter tidak berkorelasi nyata dengan MOEd (0,079)
maupun kecepatan ultrasonik (-0,019) sehingga tidak ditemukan pola pertukaran
sifat antara pertumbuhan dan kualitas mekanik kayu. Perolehan genetik seleksi
famili berkisar 0,59-11,22% pada intensitas 5% dan 0,40-7,61% pada intensitas
20%, dengan kerapatan kayu 3,69% dan 2,50%. Kerapatan kayu juga berkaitan
dengan ketahanan terhadap rayap dan keamanan hidraulik saat kekeringan sehingga
seleksi pada sifat ini memberi manfaat ganda. Seleksi famili berbasis kerapatan
kayu pada intensitas sekitar 20% direkomendasikan sebagai dasar konversi menjadi
kebun benih semai, dengan penetrasi Pilodyn sebagai penyaring awal.

Kata kunci: heritabilitas, kualitas kayu, Neolamarckia macrophylla, parameter
genetik, uji keturunan



SUMMARY

RUHUL HAZUMA SATYA QOLBI Genetic Parameters Variability for Growth,
Wood Quality of the Red Jabon (Neolamarckia macrophylla (Roxb.) Bosser).
Supervised by ISKANDAR Z. SIREGAR dan DEDE J. SUDRAJAT.

Red jabon (Neolamarckia macrophylla (Roxb.) Bosser) is a fast-growing
species endemic to Indonesia with considerable potential for plantation forestry, yet
improved planting material is not yet available. A progeny trial is therefore needed
to estimate genetic parameters of growth and wood quality as a basis for selecting
superior families.

This study aimed to estimate genetic parameters of growth and wood quality
traits and to analyse selection strategies for converting the stand into a seedling seed
orchard. The trial at Parungpanjang Research Station, established in 2017, used a
randomised complete block design with 6 blocks, 10 provenances and 72 families.
Traits measured were diameter, height, volume, Pilodyn penetration, moisture
content, wood density, specific gravity, ultrasonic velocity and MOEd. Data were
analysed by analysis of variance, variance component estimation, heritability,
family-mean and phenotypic correlations, and genetic advance and gain.

The stand was eight years old with 46% survival. Means were 18.56 cm for
diameter, 12.55 m for height, 29.59 mm for Pilodyn penetration, 0.726 g m= for
wood density, 0.423 for specific gravity, 72.2% for moisture content, 3,417 m s*
for ultrasonic velocity and 8.521 GPa for MOEd. Block effects were highly
significant for nearly all traits, whereas the family-within-provenance effect was
significant only for wood density when tested against the block x family mean
square. Although the material spans monsoonal and anti-monsoonal regions,
provenance contributed least to total variance (0.03-1.55%), while the block x
family interaction accounted for 3.3-33.1%. Individual heritability ranged from
0.044 to 0.313 and family heritability from 0.090 to 0.390, the highest being for
wood density (0.313 and 0.390); absolute values were used for negative family
variance components. Family-mean correlations were positive and significant
between wood density and specific gravity (0.822) and MOEd (0.494), whereas
diameter was not significantly correlated with MOEd (0.079) or ultrasonic velocity
(-0.019); no trade-off between growth and wood mechanical quality was detected.
Genetic gain under family selection ranged from 0.59% to 11.22% at 5% intensity
and from 0.40% to 7.61% at 20%, with wood density reaching 3.69% and 2.50%.
Wood density is also linked to termite resistance and hydraulic safety under drought,
so selecting for this trait offers a dual benefit. Family selection on wood density at
about 20% intensity is recommended for converting the stand into a seedling seed
orchard, with Pilodyn penetration as a nondestructive pre-screening tool.

Keywords: genetic parameters, heritability, Neolamarckia macrophylla, progeny
trial, wood quality
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