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RINGKASAN 

YUSI NURMALITA ANDARINI. Keragaman Genetik Padi Warna Lokal (Oryza 

sativa L.) berdasarkan Karakter Morfo-agronomis dan Penanda SSR. Dibimbing 

oleh WILLY BAYUARDI SUWARNO, HAJRIAL ASWIDINNOOR, HAKIM 

KURNIAWAN. 

Karakter morfo-agronomis dan penanda SSR (Simple Sequence Repeat) 

digunakan untuk mempelajari keragaman genetik padi warna lokal Indonesia. Dari 

data karakter morfo-agronomis dan penanda SSR dilakukan analisis asosiasi untuk 

mendeteksi penanda SSR yang diduga potensial berasosiasi signifikan dengan 

karakter morfo-agronomis padi. Tujuan dari penelitian ini adalah untuk 

memperoleh informasi keragaman genetik 93 aksesi padi warna lokal berdasarkan 

karakter morfo-agronomis dan penanda SSR, serta memperoleh informasi penanda 

SSR yang berasosiasi signifikan dengan karakter morfo-agronomis padi.  

Penelitian dilakukan pada bulan Agustus 2020 hingga bulan Januari 2021 di 

rumah kaca Cikemeuh, BB Biogen, Bogor dan di Laboratorium Biologi Molekuler 

BB Biogen, Bogor. Materi genetik yang digunakan berjumlah 93 aksesi padi warna 

lokal Indonesia. Percobaan disusun berdasarkan rancangan kelompok lengkap 

teracak (RKLT) faktor tunggal dengan 93 aksesi padi yang masing-masing diulang 

sebanyak tiga ulangan. Pengamatan karakter morfo-agronomis dilakukan 

berdasarkan panduan Sistem Karakterisasi dan Evaluasi Tanaman Padi dan 

Panduan Pelaksanaan Uji (PPU) BUSS PPVTPP untuk tanaman padi. Analisis 

molekuler berdasarkan penanda SSR dilakukan menggunakan 24 penanda SSR 

yang tersebar dalam 12 kromosom. Data dianalisis menggunakan perangkat lunak 

SAS, PBSTAT-CL, Gel Analyzer, PowerMarker, DARwin, Structure, dan 

TASSEL. 

Berdasarkan hasil pengamatan, terdapat keragaman yang cukup luas pada 

karakter morfo-agronomis padi warna lokal Indonesia, meliputi karakter kuantitatif 

dan kualitatif. Pada seluruh karakter kuantitatif, hasil analisis ragam menunjukkan 

bahwa genotipe berpengaruh sangat nyata pada taraf 1%. Pada karakter kualitatif, 

terdapat variasi yang lengkap menurut deskriptor tanaman padi untuk karakter 

warna telinga daun, warna pelepah daun, permukaan daun, sudut daun bendera, 

sudut batang, ketegaran batang, tipe malai, tipe cabang malai sekunder, keluarnya 

malai, kerontokan, dan warna antosianin pada jalur sekam. Sementara itu, untuk 

analisis pengelompokan berdasarkan karakter morfo-agronomis menghasilkan tiga 

kelompok utama.  

Keragaman berdasarkan karakteristik 24 penanda SSR menunjukkan 16 

penanda SSR yang digunakan bersifat sangat informatif dan bermanfaat untuk 

membedakan genotipe padi. Berdasarkan penanda SSR, rata-rata jumlah alel, 

frekuensi alel mayor, keragaman gen, heterozigositas, dan nilai PIC berturut-turut 

adalah 8,91, 0,34, 0,77, 0,02, dan 0,73. Hasil analisis pengelompokan berdasarkan 

penanda SSR menghasilkan tiga kelompok utama, hasil tersebut didukung dengan 

hasil analisis struktur populasi yang menggambarkan perkiraan keanggotaan setiap 

aksesi menjadi dua kelompok utama dan satu kelompok campuran. Hasil analisis 

asosiasi karakter morfo-agronomis dan penanda SSR adalah terdapat 14 dari 24 

penanda SSR berasosiasi pada nilai p<0,001. 

Kata kunci: bank gen pertanian, padi warna, keragaman genetik  



SUMMARY 

YUSI NURMALITA ANDARINI. Genetic Diversity of Local Pigmented Rice 

(Oryza sativa L.) based on Morpho-agronomic Characters and SSR Markers. 

Supervised by WILLY BAYUARDI SUWARNO, HAJRIAL ASWIDINNOOR, 

HAKIM KURNIAWAN. 

 Morpho-agronomic characters and SSR (Simple Sequence Repeat) markers 

were combined to study the genetic diversity of local pigmented rice. From the data 

on the morpho-agronomic characters and SSR markers, an association analysis was 

performed to detect the SSR markers that were significantly associated with the 

morpho-agronomic characters of rice. The purpose of this study was to obtain 

information on the genetic diversity of 93 accessions of local pigmented rice based 

on morpho-agronomic characters and SSR markers and information on SSR 

markers thought to be associated with rice morpho-agronomic characters. 

The research was conducted from August 2020 to January 2021 in the 

Cikemeuh greenhouse, ICABIOGRAD, Bogor and at the Molecular Biology 

Laboratory of ICABIOGRAD, Bogor. The genetic material used was 93 accessions 

of Indonesian local pigmented rice. The experiment was arranged based on a single 

factor randomized complete block design (RCBD) with 93 accessions repeated 

three times. Morpho-agronomic observations were carried out based on the 

guidelines for the Standard Evaluation System for Rice adopted from IBGR-IRRI 

and based on Guidelines for Conduct of Test for Distinctness, Uniformity, and 

Stability for Rice adopted from UPOV. Molecular analysis based on SSR markers 

was performed using 24 SSR markers spread over 12 chromosomes. Data were 

analyzed using SAS, PBSTAT-CL, Gel Analyzer, PowerMarker, DARwin, 

Structure, and TASSEL. 

Based on the observations, there is a wide variety of morpho-agronomic 

characters of Indonesian local pigmented rice, including quantitative and qualitative 

characters. On all quantitative characters, the analysis of variance results showed 

that the genotype had a highly significant effect at the 1% level. In qualitative 

characters, there are complete variations according to rice plant descriptors for the 

character of auricle color, basal leaf sheath color, leaf blade pubescence, flag leaf 

angle, culm angle, culm strength, panicle type, secondary branching of panicles, 

panicle exertion, panicle threshability, and anthocyanin coloration of keel. 

Meanwhile, for grouping analysis based on morpho-agronomic characters, three 

main groups were produced.  

The diversity based on the characteristics of the 24 SSR markers shows that 

most of the SSR markers used are informative and useful for distinguishing rice 

genotypes. Based on SSR markers, the mean number of alleles, major allele 

frequency, gene diversity, heterozygosity, and PIC values were 8.91, 0.34, 0.77, 

0.02, and 0.73, respectively. The results of the grouping analysis based on SSR 

markers produced three main groups. These results were supported by the results 

of a structural analysis that described the estimated membership of each accession 

into two main groups and one mixed group. The results of the analysis of the 

association of morpho-agronomic characters and SSR markers, there were 14 of the 

24 SSR markers were associated with p-value <0.001. 

Keywords: genetic diversity, IAARD gene bank, pigmented rice 
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