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SUMMARY 

 

Pineapple (Ananas comosus L.) is an edible fruit and the most economically important tropical plant of 

the family Bromeliaceae. Genetic diversity analysis can better support in pineapple advanced breeding 

that ultimately leads to improved quality of pineapple. The following study aimed to analyze the 

genetic diversity of five pineapple accessions originating from the Nusantara Pineapple Garden, Kudus, 

Indonesia, i.e., Blitar, Indralaya, Jambi, Riau Siak, and Madu Subang. The study collected plant 

samples from each accession, consisting of pineapple fruit crowns. The DNA isolated from each sample 

underwent amplification by the PCR using eight RAPD primers, viz., OPA-02, OPA-07, OPA-14, OPA-

15, OPB-10, OPB-15, OPC-05, and OPD-01. The results showed the lowest genetic diversity among 

the five pineapple accessions, with variations in the number of amplified bands and DNA fragment 

size. Primer OPA 15 (900 bp) was the choice used to evaluate genetic variability in Ananas comosus 

between the smooth cayenne and queen types. Two clusters’ identification resulted from the UPGMA 

analysis. Cluster 1, comprising four pineapple accessions, Blitar, Indralaya, Riau Siak, and Jambi, 

indicated the highest genetic similarity. However, the pineapple accession Madu Subang, placed in 

cluster 2, showed the lowest genetic similarity with other pineapple accessions. 

 

Keywords: Pineapple (A. comosus L.), bromeliaceae, accessions, genetic diversity, RAPD primers, 
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Key findings: Genetic diversity assessment among five pineapple (A. comosus L.) accessions using 

RAPD primers revealed significant variability. Specifically, the primers OPA-15, OPB-10, OPB-15, and 

OPC-05 effectively distinguished the Madu Subang pineapple from other studied cultivars. 

 

Communicating Editor: Dr. Anita Restu Puji Raharjeng 

 

Manuscript received: June 13, 2024; Accepted: February 22, 2024. 

© Society for the Advancement of Breeding Research in Asia and Oceania (SABRAO) 2025 

 

 

Citation: Yuniastuti E, Zakaria I, Parjanto, Masailla APD (2025). Molecular identification of pineapple (Ananas 

comosus) accessions based on random amplified polymorphic DNA markers. SABRAO J. Breed. Genet. 57(4): 

1377-1388. http://doi.org/10.54910/sabrao2025.57.4.4. 

RESEARCH ARTICLE 

 
  

mailto:yuniastutisibuea@staff.uns.ac.id
mailto:ibnuzak01@student.uns.ac.id
mailto:parjanto@staff.uns.ac.id
mailto:sukaya@staff.uns.ac.id
mailto:anamasailla@student.uns.ac.id
https://en.wikipedia.org/wiki/Bromeliaceae


Yuniastuti et al. (2025) 

1378 

INTRODUCTION 

 

Pineapple (Ananas comosus L. Merr.) is an 

important fruit commodity in Indonesia with 

steadily increasing production over the past 

few years. Pineapple production from 2018 to 

2022 was 1.80, 2.20, 2.45, 2.89, and 3.20 

million tons, respectively (BPS, 2022). 

Sustainable pineapple production has a positive 

impact on the Indonesian economy, both in the 

domestic and international markets. Besides 

being a considerable export commodity and 

due to its fresh, sweet taste and beneficial 

nutritional content, pineapples are also popular 

in the Indonesian community.  

 Genetic diversity analysis has become 

crucial in supporting the development of 

quality pineapples. The pineapple commodity 

needs a boost in improving its quality, either 

by its size, taste, or its nutrients. Traits in 

Indonesia (size and taste), especially the taste 

of pineapple, are sour, resulting in most people 

disliking pineapple due to its original taste. By 

modifying its genotype, researchers can invent 

pineapples with desirable characteristics. This 

can succeed by studying the genetic diversity 

of pineapples. Genetic diversity decoding can 

depend on the alleles of genes found in 

pineapple populations. The said information 

can help breeders maintain crossbred cultivars, 

retaining desirable traits, such as quality traits 

and tolerance to various stress factors 

(Salgotra and Chauhan, 2023).  

In the context of agriculture, genetic 

diversity is most crucial in breeding programs, 

enabling the development and maintenance of 

hybrid cultivars with desired traits and 

adaptability to changing climatic conditions 

(Swarup et al., 2021). Analysis of genetic 

diversity can be effective to assess the genetic 

composition among the populations and 

identify the cause of diversity. For example, 

genetic identification at the chromosome level 

shows that P. aquatica species have a variable 

number of chromosomes, namely, 2n = 88, 2n 

= 34, 2n = 92, and 2n = 66, and this variation 

caused the lack of phylogenetic signals for the 

number of chromosomes (Baum and Oginuma, 

1994; Lima et al., 2012; Costa et al., 2017; 

Yuniastuti et al., 2022). Therefore, the 

presented study has chosen the DNA-level 

genetic analysis since the observed pineapples 

belong to the same species. 

Genetic diversity analysis can be 

helpful for the development of superior 

cultivars with desirable fruit and quality traits 

in pineapple. Past research conducted by Amda 

et al. (2020) characterized the morphology and 

quality of local pineapples in Indonesia, and 

the pineapple accessions found in each location 

mostly have a wide range of similarity 

distances among the observed characters. 

Additionally, research on the evaluation of 

relationships among the pineapple populations 

relied on the isozyme analysis (Prasetyo et al., 

2023). In pineapples, the genetic diversity 

analysis using molecular markers succeeded in 

evaluating the relationships among the 

pineapple populations (Harahap et al., 2013). 

For the genetic diversity analysis, the 

random amplified polymorphic DNA (RAPD) 

technology has become one of the most 

applied and important approaches. RAPD is a 

molecular technique that employs different 

markers to study the genetic diversity at 

different levels. This technique relies on a PCR 

machine, which can amplify the DNA 

sequences in vitro (Khoiriyah et al., 2018). 

RAPD is an effective and easy-to-use method, 

requiring no prior information about the target 

genome and allowing the use of limited 

samples. RAPD markers have been widely used 

to analyze the genetic diversity and the 

relationship of populations in a species (Yin et 

al., 2021).  

In matoa identification (Pometia 

pinnata), namely, green matoa (Emme 

Anokhong), yellow matoa (Emme Khabelaw), 

and red matoa (Emme Bhanggahe), using five 

RAPD primers showed 28 total polymorphic 

bands, with an average of 52.8%, and 25 

monomorphic bands, with an average of 

47.2% (Yuniastuti et al., 2023). Boomibalagan 

et al. (2021) analyzed the genetic variation of 

Asclepiadaceae using 16 RAPD primers. 

Another study by Hayati and Kasiamdari 

(2024) on the genetic variability of pineapple 

has also progressed using four ISSR primers, 

showing the existence of two groups 

separating ‘Spanish’ accessions from ‘Queen’ 

and ‘Cayenne’ accessions. However, the RAPD 

as a method for analyzing the genetic diversity 
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of pineapple plants in Indonesia is still very 

rare and confined. Therefore, further research 

in genetic diversity analysis of pineapples 

employing the RAPD method could provide 

better insights to support the development of 

superior pineapple cultivars in the field of plant 

breeding. Thus, the potential research aimed 

to analyze the genetic diversity of five 

pineapple accessions collected from Kebun 

Nanas Nusantara, Kudus, Indonesia, including 

Blitar, Indralaya, Jambi, Siak Riau, and Madu 

Subang pineapples. 

 

 

MATERIALS AND METHODS 

 

Breeding material 

 

The pineapple accessions taken from Kebun 

Nanas Nusantara Kudus, Kudus Regency, 

Central Java, Indonesia (-6.791736, 

110.860178), were a collection of pineapples 

from various regions. All the accessions, Blitar 

Pineapple (NBl), Indralaya Pineapple (NI), 

Jambi Pineapple (NJ), Siak Riau Pineapple 

(NSR), and Madu Subang Pineapple (NMS), 

underwent analysis. The pineapple fruit crown 

samples from each accession served for 

molecular analysis.  

 

DNA isolation, quantification, and 

amplification  

 

Performing DNA isolation followed the modified 

method of Doyle et al. (1990). The 

modification involved the addition of 1.4 M 

NaCl, 100 mM Tris HCl pH 8, 20 mM EDTA pH 

8, 2% PVP, and 2% β-mercaptoethanol. 

The use of the spectrophotometry 

method helped assess the DNA quantification. 

Spectrophotometric analysis measures the UV 

light absorption by DNA, allowing estimation of 

its concentration (Passos and Saraiva, 2019). 

Then, the quantification of purified DNA using a 

GeneQuant spectrophotometer determined the 

DNA concentration. The concentration and 

purity values of DNA samples depended on 

light absorption at wavelengths of 260/280 

nm. According to Bunu et al. (2020), the ideal 

260/280 ratio for pure DNA typically ranged 

from 1.8 to 2.0. This ratio indicates that the 

DNA was free from protein contamination or 

other organic compounds. 

The DNA amplification results sustained 

visualization by electrophoresis, which is a 

technique to separate and analyze the DNA 

molecules based on their size and charge 

(Shahabadi et al., 2022). During 

electrophoresis, an electric field treatment of a 

gel matrix occurs, which contained the earlier 

inserted DNA into wells in the gel. The 

negatively charged DNA molecules move 

through the gel toward the positively charged 

electrodes. As they pass through the gel 

matrix, smaller DNA fragments move faster 

than larger DNA fragments, resulting in a 

visible banding pattern on the gel. The 

migration of DNA bands during electrophoresis 

enables visualization and characterization of 

DNA samples. 

DNA amplification proceeded using the 

polymerase chain reaction (PCR), which aims 

to duplicate the DNA sequences based on the 

primers used (Foo et al., 2020). The primers 

used were OPA-02 (TGCCGAGCTG), OPA-07 

(GAAACGGGTG), OPA-14 (TCTGTGCTGG), 

OPA-15 (GGAGGGTGTT), OPB-10 

(CTGCTGGGAC), OPB-15 (GGAGGGTGTT), 

OPC-05 (GATGACCGCC), and OPD-01 

(ACCGCGAAGG). PCR reactions continued in a 

total volume of 12.5 µL for each PCR tube. 

Each PCR reaction consists of 6.25 µL GoTaq 

Green Master Mix (Promega), 1 µL of 10 µM 

primer from IDT-Integrated DNA Technologies, 

2.5 µL DNA templates, and 2.75 µL nuclease-

free water. DNA amplification succeeded using 

the PCR System BIO-RAD T100. The initial 

denaturation step transpired at 94 °C for 3 

min, followed by 35 cycles consisting of a 

denaturation step at 94 °C for 1 min, annealing 

at 37 °C for 1 min, and elongation at 72 °C for 

1 min and 30 s. After the repeated cycles, a 

final elongation step ensued at 72 °C for 8 

min, followed by inactivation at 12 °C. 

 

Electrophoresis 

 

The PCR product DNA later underwent 

electrophoresis using a horizontal 

electrophoresis tank. A 1.5% (w/v) agarose 

powder, dissolved in 1X TBE buffer (comprising 

0.45 M Tris-HCl pH 8, 0.45 M boric acid, and 
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20 mM EDTA), acquired Floro Safe DNA stain 

as a dye. The electrophoresis ran at 100 volts 

and a current of 400 mA for 70 min. The 

results’ visualization used gel documentation, a 

system used to detect, record, and analyze 

electrophoresis gel results by visualizing the 

separated bands of DNA, RNA, or protein. This 

system utilizes UV or LED light sources, a 

camera, and software to produce fluorescent 

images that can be analyzed and stored. 

 

Data analysis 

 

The visualization results of electrophoresis 

attained scores to determine the molecular 

weight of the DNA bands using Gel Analyzer 

23.1 to calculate the total bands, polymorphic 

bands, and percentage of polymorphic bands. 

It is basically counting the appearance of DNA 

bands (1 if present and 0 if not). The 

polymorphic information content (PIC) value, 

as calculated for each RAPD primer, relied on 

the formula PIC = 1 - ∑(Pij)², where Pij is the 

frequency of the i-th pattern produced by the 

j-th primer summed for all bands produced by 

that primer (Akçali, 2020). The scoring results 

are binary data that undergo further analysis 

using the NTSYSpc version 2.1 software with 

the Dice coefficient to obtain a genetic 

similarity matrix. The Dice similarity 

coefficient’s calculation followed the formula 

2a/(2a+b+c), where a = both have a value of 

1, b = 1-0, and c = 0-1, as developed by 

Czekanowski (1932), Dice (1945), and 

Sørensen (1948). Using the genetic similarity 

matrix helped construct a dendrogram 

representing the relationship among the 

pineapple accessions using the Unweighted 

Pair Group with Arithmetic Averaging (UPGMA) 

method. 

 

 

RESULTS AND DISCUSSION 

 

DNA purity value 

 

The most widely used technique was to 

determine the concentration and purity of DNA 

with UV absorption measurement and a 

spectrophotometer (Table 1). The λ260/λ280 

ratio provides the information on the type of 

nucleic acids found in the DNA/RNA solution 

which indicates purity. The nucleic acids’ 

concentration determination resulted from 

measuring the absorption of ultraviolet light. 

The highest purity value appeared in the 

pineapple accession Nanas Blitar (NBl), with a 

purity value of 2.000, while the lowest value 

emerged in the accession Nanas Siak Riau 

(NSR), with a value of 1.750. The purity values 

of other pineapple accessions were as follows: 

Indralaya Pineapple (NI 1.860), Madu Subang 

Pineapple (NMS 1.882), and Jambi Pineapple 

(NJ 1.860). Overall, the purity values of the 

five pineapple accessions were still within a 

good range for DNA purity (1.8-2), although 

one accession has a purity value below 1.8. 

Generally, protein contamination 

detection can come from a decrease in this 

ratio, which implies that the smaller the ratio, 

the greater the protein contamination. The 

RNA contamination can also be notable through 

an increase in this ratio, and the higher the 

ratio value, the greater the RNA contamination. 

Pure DNA has an A260/A280 ratio of about 

1.8-2, while pure RNA has a ratio of about 2.1.  

Table 1. Purity and concentration values of the DNA of five pineapple accessions resulting from 

extraction with the CTAB method. 

No. Sample code Purity value (λ260/λ280) Concentration value (ng/uL) 

1 NBl 2.000 400 

2 NI 1.860 799 

3 NJ 1.941 301 

4 NSR 1.750 599 

5 NMS 1.882 513 

NBl = Blitar Pineapple; NI = Indralaya Pineapple; NJ = Jambi Pineapple; NSR = Siak Riau Pineapple; and NMS = Madu 

Subang Pineapple. 
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The pineapple accession Riau Siak has a purity 

value of below 1.8, and it was evident from the 

findings of previous studies that a 260/280 

ratio falling below 1.8 signifies the presence of 

protein contamination (Russo et al., 2022). 

Protein contamination can arise from the 

improper lysis process. Li et al. (2021) stated 

that the lysis process is a crucial initial step, 

playing a pivotal role in determining the quality 

and overall efficiency of nucleic acid separation 

from impurities, such as protein, 

polysaccharide, and so on. According to 

Hindash and Hindash (2022), the DNA absorbs 

light maximally at a wavelength of 260 nm. 

Originating from the Beer-Lambert law, the 

amount of light absorbed at 260 nm was 

proportional to the concentration of nucleic 

acids in the solution (Koetsier and Cantor, 

2019). The DNA purity is crucial to prevent 

smearing in electrophoresis results (Yulis and 

Isda, 2021).  

 

DNA amplification 

 

DNA amplification is a technique used to 

develop the copies of a specific DNA sequence, 

allowing for the generation of a larger amount 

of genetic material. The number of DNA bands 

produced by each primer and sample can be 

diverse, depending on the movement of 

molecules influenced by their shape, charge, 

and size. The DNA amplification results are 

visible in Figure 1. The polymerase chain 

reaction (PCR) is a method of DNA 

amplification that utilizes a pair of 

oligonucleotides, also known as primers, to 

produce a copy of the target DNA segment 

(Karunanathie et al., 2022). These primers 

specifically bind to complementary nucleotide 

sequences on the target DNA, thereby serving 

as the template for the DNA polymerase 

enzyme to synthesize the desired DNA copy. 

This process is particularly useful in analyzing 

DNA from small initial samples (Xu et al., 

2021). 

Each primer produced the DNA bands 

with different fragment sizes. Based on the 

visualization results, some primers were less 

compatible with pineapple accessions, such as 

primers OPA-14 and OPD-01, which failed to 

amplify DNA bands. The primer OPA-02 only 

produced one monomorphic band that could 

not be applicable to distinguish the pineapple 

accessions. Based on these results, primer 

selection proceeded by eliminating the primers 

OPA-14, OPA-02, and OPD-01 and keeping the 

five primers OPA-07, OPA-15, OPB-10, OPB-

15, and OPC-05 to analyze the genetic 

variability in pineapple accessions. 

The five RAPD primers OPA-07, OPA-

15, OPB-10, OPB-15, and OPC-05 revealed the 

genetic diversity in the pineapple accessions, 

viz., Blitar, Indralaya, Jambi, Siak Riau, and 

Madu Subang (Table 2). With the primer OPA-

07, the accession Blitar Pineapple produced 

eight bands, Indralaya Pineapple produced 10 

bands, Jambi Pineapple produced eight bands, 

Siak Riau Pineapple produced 10 bands, and 

Madu Subang Pineapple produced seven bands, 

all at 370–1600 bp. With the primer OPA-15, 

the accessions Blitar Pineapple, Indralaya 

Pineapple, Jambi Pineapple, and Siak Riau 

Pineapple produced four bands at 220–900 bp, 

except for Madu Subang Pineapple, which 

produced five bands at 220–900 bp.  

With primer OPB-10, the accessions 

Blitar Pineapple, Indralaya Pineapple, and Siak 

Riau Pineapple all produced four bands at 560–

1800 bp. Meanwhile, Jambi Pineapple produced 

two bands at 730–800 bp, and Madu Subang 

Pineapple produced five bands at 430–1800 

bp. With primer OPB-15, the accessions Blitar 

Pineapple and Madu Subang Pineapple both 

produced five bands at 400–1400 and 320–

1400 bp, respectively. Other accessions, 

Indralaya Pineapple, produced four bands at 

480–1400 bp; Jambi Pineapple produced four 

bands at 420–1400 bp; and Siak Riau 

Pineapple also produced four bands at 480–

1400 bp. With primer OPC-05, the accessions 

Blitar Pineapple, Jambi Pineapple, and Madu 

Subang Pineapple all produced six bands at 

180–1000 bp. Meanwhile, Indralaya Pineapple 

and Siak Riau Pineapple produced seven bands 

at 180-1000 bp. 

The study revealed each RAPD primer 

produced a different number of bands. The 

variation in the number of bands produced by 

each primer was due to each primer having 

different target DNA sequences, resulting in 
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Figure 1. DNA amplification results: OPA-02 (a), OPA-07 (b), OPA-14 (c), OPA-15 (d), OPB-10 (e), 

OPB-15 (f), OPC-05 (g), and OPD-01 (h). 
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Table 2. The fragment sizes appearing with five RAPD primers in five pineapple accessions. 

Primer Sample Code Fragments (bp) 

OPA 07 

NBl 370, 530, 700, 820, 1000, 1200, 1270, 1600 

NI 370, 420, 530, 700, 820, 930, 1000, 1200, 1270, 1600 

NJ 370, 420, 530, 700, 820, 1200, 1270, 1600 

NSR 370, 420, 530, 700, 820, 930, 1000, 1200, 1270, 1600 

NMS 370, 530, 820, 1000, 1200, 1270, 1600 

OPA 15 

NBl 220, 500, 700, 900 

NI 220, 500, 700, 900 

NJ 220, 500, 700, 900 

NSR 220, 500, 700, 900 

NMS 220, 500, 570, 700, 900 

OPB 10 

NBl 560, 730, 800, 1800 

NI 560, 730, 800, 1800 

NJ 730, 800 

NSR 560, 730, 800, 1800 

NMS 430, 560, 730, 800, 1800 

OPB 15 

NBl 400, 480, 880, 970, 1400 

NI 480, 880, 970, 1400 

NJ 420, 880, 970, 1400 

NSR 480, 880, 970, 1400 

NMS 320, 420, 880, 970, 1400 

OPC 05 

NBl 180, 450, 590, 650, 740, 1000 

NI 180, 350, 450, 590, 650, 740, 1000 

NJ 180, 450, 590, 650, 740, 1000 

NSR 180, 350, 450, 590, 650, 740, 1000 

NMS 180, 450, 480, 590, 740, 1000 

NBl = Blitar Pineapple; NI = Indralaya Pineapple; NJ = Jambi Pineapple; NSR = Siak Riau Pineapple; and NMS = Madu 

Subang Pineapple. 

 

diverse fragments. RAPD produces varying 

patterns due to the combination of genetic 

diversity, sequence polymorphisms, technical 

variables, and sometimes, environmental 

influences. The pineapple accession Madu 

Subang has unique DNA bands that are 

unavailable in other genotypes, with the 

unique DNA bands amplified by the primers 

OPA-15 (320 bp), OPB-10 (430 bp), OPB-15 

(570 bp), and OPC-05 (480 bp). Amom et al. 

(2020) reported that the use of multiple 

primers provides an opportunity to find more 

genetic variation. Additionally, it offers a more 

comprehensive picture of genetic 

polymorphism in the studied genotypes. These 

results can gain support from other analytical 

methods, such as karyotyping. The karyotype 

composition can materialize as a karyogram, a 

photomicrograph showing a single image of 

somatic metaphase cells arranged according to 

their similar size and shape (Yuniastuti et al., 

2018). 

Polymorphism 

 

The scoring can determine how many bands 

appeared in each primer. The percentage of 

polymorphic bands in each primer can also be 

calculated (Table 3). The polymorphic bands 

produced by the five primers OPA-07, OPA-15, 

OPB-10, OPB-15, and OPC-05 were four, one, 

three, four, and three bands, respectively, with 

corresponding percentages of 40%, 20%, 

60%, 57.14%, and 37.5%. Among the five 

primers, the highest percentage of polymorphic 

bands resulted from the primer OPB-10 (60%). 

The percentage of polymorphic bands, when 

calculated, determined the proportion of 

polymorphic loci formed by each primer. 

According to Terletskaya et al. (2023), the 

data based on the polymorphism served as an 

indicator to assess the genetic diversity in a 

population. 
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With primer OPB-10, the highest 

percentage of polymorphic bands indicated 

that the five pineapple samples tested have a 

high level of genetic diversity (Table 3). 

Conversely, a low percentage of polymorphic 

bands implies low genetic diversity, while a 

high percentage of polymorphic bands signifies 

the ultimate genetic variation among the 

studied populations (Zheng et al., 2017). The 

variation in the number of bands amplified by 

different primers may acquire influences from 

varying factors, such as primer structure, 

template quantity, and the number of 

annealing sites in the genome (Ibrahem and 

Ajmi, 2021).  

The level of polymorphism observed 

during the RAPD analysis can be because of 

the genetic flow due to population isolation and 

intraspecific diversity constraints. The greater 

number of polymorphic DNA fragments 

indicating a wide range of genetic variations 

allowed each individual to be distinct from the 

other (Ifah et al., 2018). In this context, the 

geographic isolation that limits gene exchange 

among the populations can lead to the 

accumulation of genetic differences, increasing 

the level of polymorphism observed in the 

RAPD analysis. Additionally, disturbances in 

natural habitats can disrupt migration patterns 

and interactions between the individuals, 

reducing the likelihood of gene transfer among 

the different populations, thereby reinforcing 

genetic differences among them. 

Another parameter used to assess the 

genetic diversity in different populations is the 

polymorphic information content (PIC). The PIC 

is a quantitative measurement used to assess 

the informativeness and discriminative power 

of a genetic marker (Serrote et al., 2020). This 

parameter provides information about the 

diversity and variability of a genetic marker 

within a population. Based on the presented 

results, it is noticeable that the PIC values 

generated by the five primers ranged from 

0.13 (OPA-15) to 0.3 (OPB-10) (Table 4). 

Higher PIC values indicate greater 

polymorphism. According to Rohini et al. 

(2020), higher PIC values also specify that the 

primer can distinguish the individuals more 

effectively. Moreover, PIC values can help in 

selecting the most informative and diverse 

genetic markers for research based on genetic 

diversity within a population. The results 

indicated that overall, the primer OPB-10 has a 

higher efficiency level than the other primers. 

Table 3.  Polymorphism of five RAPD primers in five pineapple accessions. 

No. Primer Fragment Size (bp) 
Total  

Bands 

Polymorphic  

Bands 
Polymorphic (%) PIC 

1 OPA-07 370-1600 10 4 40.00 0.16 

2 OPA-15 220-900 5 1 20.00 0.13 

3 OPB-10 430-1800 5 3 60.00 0.30 

4 OPB-15 320-1400 7 4 57.14 0.23 

5 OPC-05 180-1000 8 3 37.50 0.14 

 Total 35 15   

 Average 7 3 42.93 0.19 

 

 

Table 4. Genetic similarity matrix using Dice coefficient in five pineapple accessions. 

Accessions NBl NI NJ NSR NMS 

NBl 1.00     

NI 0.929 1.000    

NJ 0.863 0.868 1.000   

NSR 0.945 0.982 0.885 1.000  

NMS 0.821 0.828 0.792 0.807 1.000 

NBl = Blitar Pineapple; NI = Indralaya Pineapple; NJ = Jambi Pineapple; NSR = Siak Riau Pineapple; and NMS = Madu 

Subang Pineapple. 
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Genetic similarity 

 

The genetic similarity coefficient is a statistical 

measurement used to evaluate the genetic 

similarity among the individuals within a 

species. The genetic similarity of five pineapple 

accessions appears in Table 4. The genetic 

similarity coefficient ranges from zero to one, 

where values closer to zero indicate low 

genetic similarity, and values closer to one 

signify a greater genetic similarity (Agustin et 

al., 2023). Based on the genetic matrix using 

the Dice coefficient from five RAPD primers, it 

is notable that a considerable variation 

occurred in the level of genetic similarity 

among the pineapple accessions.  

 The pineapple accessions showing the 

highest level of genetic similarity with each 

other were Indralaya Pineapple (NI) and Siak 

Riau Pineapple (NSR), with a genetic similarity 

level of 98%. Meanwhile, the lowest value was 

evident between the accessions Madu Subang 

Pineapple (NMS) and Jambi Pineapple (NJ), 

with a genetic similarity level of 79%. These 

lower values indicated that Madu Subang 

Pineapple and Siak Riau Pineapple have a 

greater genetic variation than the other 

samples. Furthermore, it revealed that a 

correlation existed between genetic variation 

and the level of genetic similarity. The group 

rankings of different pineapple accessions can 

depend on the genetic similarity level, as 

follows: NBl and NI (0.929), NSR and NJ 

(0.885), NBl and NSR (0.945), NBl and NJ 

(0.863), NI and NSR (0.982), NI and NJ 

(0.868), NSR and NMS (0.807), NI and NMS 

(0.828), NBl and NMS (0.821), and NJ and 

NMS (0.792). 

The UPGMA cluster analysis of the five 

primers, visualized through the dendrogram, 

gave two main clusters (Figure 2). Cluster 1 

has a genetic similarity of 81%, comprising the 

pineapple accessions Blitar Pineapple, 

Indralaya Pineapple, Siak Riau Pineapple, and 

Jambi Pineapple. Cluster 1 further broke into 

subcluster 1, with a genetic similarity of 81%, 

separating the accession Blitar Pineapple from 

two other genotypes, Indralaya Pineapple and 

Siak Riau Pineapple. In subcluster 2, only one 

accession (Jambi Pineapple) appeared. Cluster 

2 only contains the pineapple accession Madu 

Subang Pineapple. The UPGMA cluster analysis 

provides a clear overview of the relationships 

among the five pineapple accessions. 

The presence of Indralaya Pineapple 

and Siak Riau Pineapple in the same cluster 

indicated a higher similarity between them 

(Figure 2). Furthermore, the appearance of the 

accession Madu Subang Pineapple in a 

separate cluster proves that this accession has 

a lower similarity with the other four 

accessions. The separation of accession Madu 

Subang Pineapple in a different cluster was 

also due to the appearance of unique DNA 

bands that were not evident in other 

pineapples, with the primers OPA-15 (570 bp),

 
 

Figure 2. UPGMA dendrogram of genetic similarity among five pineapple accessions based on RAPD 

markers. 
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OPB-10 (430 bp), OPB-15 (320 bp), and OPC-

05 (480 bp). Likewise, the presence of unique 

bands in the accession Madu Subang Pineapple 

signified that this genotype has specific 

characteristics unavailable in other pineapple 

accessions. One possible characteristic was the 

presence of honey in Madu Subang Pineapple 

not occurring in other pineapple accessions. 

Knowing these specific traits can serve as a 

basis in plant breeding to develop superior 

pineapple cultivars with desirable fruit and 

quality traits. 

 

 

CONCLUSIONS 

 

In pineapple accessions, the genetic diversity 

indicated by RAPD primers varies based on 

amplified bands, ranging from five to 10 

bands, with DNA fragment sizes of 220–1800 

bp, polymorphic bands (20%–60%), and PIC 

values (0.13 to 0.3). The specific primers OPA-

15 at 570 bp, OPB-10 at 430 bp, OPB-15 at 

320 bp, and OPC-05 at 480 bp can be effective 

as specific primers to differentiate the 

pineapple accession Madu Subang Pineapple 

from other accessions. The study revealed two 

main clusters, and cluster 1 comprised the 

accessions Blitar Pineapple, Indralaya 

Pineapple, Siak Riau Pineapple, and Jambi 

Pineapple, revealing the highest genetic 

similarity. Conversely, cluster 2 only consists 

of the accession Madu Subang Pineapple.  
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