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RINGKASAN  

ANNISA FADHILAH SITEPU. Prediksi Nilai Daya Gabung Dan Performa 

Progeni DxT Kelapa Sawit (Elaeis guineensis Jacq.). Dibimbing oleh SOBIR dan 

WILLY BAYUARDI SUWARNO. 

Kelapa sawit (Elaeis guineensis Jacq.) merupakan komoditas perkebunan 

penyumbang devisa Indonesia. Kelapa sawit dapat dimanfaatkan menjadi berbagai 

produk olahan pada industri makanan, kosmetik, bahan bakar kendaraan, dan 

farmasi. Perakitan varietas dilakukan melalui pendekatan konvensional melalui 

skema seleksi berulang timbal balik (reciprocal recurrent selection, RRS) yang 

membutuhkan waktu 10-20 tahun. Hal ini menyebabkan desain percobaan yang 

tidak seimbang. Untuk mengatasi masalah tersebut dilakukan analisis 

menggunakan BLUP (best linear unbiased prediction) yang memanfaatkan 

informasi pedigree. Prediksi performa progeni untested cross memungkinkan 

pemulia menentukan arah seleksi pada program pemuliaan berikutnya tanpa 

penanaman dilapang. Evaluasi karakter secara simultan diperlukan untuk 

mendapatkan progeni daya hasil tinggi dengan karakter yang kompak.  Penelitian 

ini bertujuan untuk memprediksi daya gabung tetua melalui pengujian progeni dan 

mempelajari akurasi model prediksi persilangan-persilangan yang tidak diuji 

(untested crosses), dan mengidentifikasi persilangan yang unggul berdasarkan 

sejumlah karakter. 

Material genetik yang digunakan pada percobaan pertama terdiri atas 21 

progeni yang ditanam dalam rancangan acak kelompok lengkap (RAKL) dengan 5 

ulangan, Data telah dikoleksi dalam periode 2015 – 2017. Pengamatan dilakukan 

terhadap 11 karakter kuantitatif kelapa sawit, yang meliputi dua karakter vegatatif, 

satu karakter fisiologis, empat karakter komponen tandan, dan empat karakter 

produksi. Hasil analisis menunjukkan tetua Dura dan tetua Tenera berpengaruh 

nyata pada karakter jumlah tandan, rerata berat tandan, minyak/mesokarp kering, 

minyak/tandan, dan laju petumbuhan meninggi, sedangkan mesokarp/buah dan 

inti/buah hanya berbeda nyata pada tetua Tenera. Karakter indeks tandan dan 

panjang rachis tidak berbeda nyata pada seluruh komponen yang diuji. Interaksi 

FxM pada seluruh karakter yang diamati tidak nyata, dan ragam dominan pada 

seluruh karakter yang diamati sangat kecil (<0,1). Daya gabung umum karakter 

produksi dan komponen tandan pada Dura terbaik terdapat pada BJ5686D dan 

BJ5678D, sedangkan pada tetua Tenera terlihat pada BJ5817T, BJ5819T, BJ5825T, 

AP141T. Tetua BJ5633D, BJ5626D, dan BJ5823T memiliki daya gabung umum 

terbaik pada karakter vegetatif. Nilai daya gabung kemudian digunakan untuk 

memprediksi performa progeni untested cross. BLUP dapat digunakan secara 

akurat untuk memprediksi performa karakter jumlah tandan, produksi tandan buah 

segar, produksi CPO, panjang rachis, inti/buah, minyak/mesokarp kering, dan 

minyak/tandan dengan nilai akurasi >0,50. 

Pengujiam dilakukan pada 21 progeni tested cross  dan 56 progeni untested 

cross pada percobaan kedua. Karakter yang diamati terdiri atas dua karakter 

vegetatif, empat karakter komponen tandan, dan empat karakter produksi. Seleksi 

multi-karakter dilakukan menggunakan dua pendekatan, yaitu MGIDI dan MVSI. 

Dilakukan pembobotan pada kedua model seleksi berdasarkan nilai ekonomi 

karakter. Selain itu, dibentuk ideotipe berdasarkan kombinasi keragaan varietas 

yang telah dirilis yaitu DxP PPKS 540 NG dengan keragaan karakter harapan. 



BJ44/05, UC43, UC18, UC27, UC34, UC49, UC2, UC33 yang terpilih berdasarkan 

indeks MGIDI dan indeks MVSI. Diferensial seleksi pada karakter-karakter yang 

diinginkan bernilai positif (0,66 – 7.73), sedangkan bernilai negatif pada karakter-

karakter arah seleksi negatif (-0,25 – -1,69). Informasi ini dapat mempermudah 

pemulia dalam menentukan populasi yang akan digunakan dan arah seleksi pada 

program pemuliaan siklus berikutnya. 

Kata kunci : BLUP, multi-karakter, NC II, progeni, RRS 



 
 

 

SUMMARY 

ANNISA FADHILAH SITEPU. Prediction of Combining Ability and DxT 

Progeny Performance of Oil Palm (Elaeis guineensis Jacq.). Supervised by SOBIR 

and WILLY BAYUARDI SUWARNO. 

Oil palm (Elaeis guineensis Jacq.) is a commodity that contributes to 

Indonesia's foreign exchange. Palm oil can be used to make various processed 

products in food, cosmetics, vehicle fuel, and pharmaceutical industries. Variety 

development is carried out using a conventional approach through a reciprocal 

recurrent selection (RRS) scheme which takes 10-20 years. This leads to an 

unbalanced experimental design. To overcome this problem, the analysis was 

carried out using BLUP (best linear unbiased prediction) which utilizes pedigree 

information. Prediction of the performance of untested cross progeny allows 

breeders to determine the direction of selection in the next breeding program 

without planting in the field. Simultaneous character evaluation is needed to obtain 

high-yielding progeny with compact characters.  This research aims to predict the 

combining ability of parents through progeny testing and study the accuracy of 

prediction models for untested crosses, and identify superior crosses based on 

several characters. 

In the first experiment, testing was carried out on 21 progeny planted in a 

randomized complete block design (RCBD) with 5 replications. Data was collected 

in the period 2015 - 2017. Observations were made on 11 quantitative characters of 

oil palm, which included two vegetative characters, one physiological character, 

four bunch component characters, and four production characters. The results of the 

analysis showed that Dura elders and Tenera elders had a significant effect on the 

characteristics of number of bunches, average bunch weight, dry oil/mesocarp, 

oil/bunches, and increased growth rate. Meanwhile, the mesocarp/fruit and 

core/fruit only differ significantly in the Tenera parent. The characteristics of bunch 

index and rachis length were not significantly different in all components tested. 

The FxM interaction for all observed characters is not significant, and the dominant 

variance for all observed characters is very small (<0.1). The best general 

combining ability of production characteristics and bunch components in Dura is 

found in BJ5686D and BJ5678D. Meanwhile, the Tenera elders are seen on 

BJ5817T, BJ5819T, BJ5825T, and AP141T. The parents BJ5633D, BJ5626D, and 

BJ5823T have the best general combining ability in vegetative characters. The 

combining ability value was then used to predict the performance of the untested 

cross progeny. BLUP can be used accurately to predict the character performance 

of bunch number, fresh fruit bunch production, CPO production, rachis length, 

kernel to fruit, oil to dry mesocarp, and oil to bunch with an accuracy value of 

>0.50. 

In the second experiment, testing was carried out on 21 tested cross 

progenies and 56 untested cross progenies. The characters observed consisted of 

two vegetative characters, four bunch component characters, and four production 

characters. Multi-character selection is carried out using two approaches, namely 

MGIDI and MVSI. The two selection models were weighted based on the economic 

value of the characters. Apart from that, an ideotype was formed based on a 

combination of the performance of the varieties that have been released, namely 

DxP PPKS 540 NG with the performance of the hope character. BJ44/05, UC43, 



UC18, UC27, UC34, UC49, UC2, UC33 were selected based on the MGIDI index 

and MVSI index. Differential selection for desired characters is positive  

(0.66 – 7.73) while negative for characters with a negative selection direction  

(-0.25 – -1.69). This information can make it easier for breeders to determine the 

population to be used and the direction of selection in the next cycle of the breeding 

program. 

Keywords: BLUP, multi-trait, NC II,  progenies, RRS 
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