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Abstract.  

 

This research has been conducted at the Experimental Farm of Agricultural Faculty of 

Andalas University, two districts in West Sumatera (Lima Puluh Kota and Agam) and the 

Laboratory of the Department of Agronomy and Horticulture Agricultural Faculty, Bogor. 

The purpose of this study was to determine the genetic diversity of the ramie plants 

collection Experimental Farm, Agricultural Faculty of Andalas University and exploration 

at two districts in West Sumatera.  

 

This research was conducted by molecular characterization, using RAPD markers 

(Random Amplified Polymorphic DNA) with 5 primers (OPF 4, OPF5, OPH7, OPX2, and 

OPX 17). The samples used were 4 clones of ramie plants (Padang 3, Ramindo, Matur 

and Situjuah) with 3 replications. Fragments were sized with reference to the size 

markers and scored (present/absent).  

 



The similarity coefficients calculated and dendograms produced using NTSYS software 

(version 2.02). From the results of the study the results of the similarity level coefficient 

were 0.56-0.78, and formed 2 large groups (I, II). M1 and M2 clones are in group I, while 

in groups II (IIa and IIb). Group IIa (R1, R2, R3, P3, M1) and Group IIb (S1, S2, S3, P1). 1.  

 

Introduction Ramie plants (Boehmeria nivea (L.) Gaud.) is one of the annual plants that 

have many benefits. Ramie plants as raw material in the textile industry [8], pulp [5], 

paper [25], land conservation [2], as compost material [19], traditional medicine [9], and 

animal feed [11]. Fiber from ramie plants as a raw material for the textile industry, 

because produce high-quality fibers [21].  

 

In addition, its fiber has a smooth, long and strong texture [14,15,26]. Rami bast fibre 

clearly shows extra xilary fibre that is found in the cortex around floem [17]. According 

from [16,4,22], ramie plants are easy to grow in the tropics and will high produce if 

planted in the lowlands to highlands (10 - 1500 m above sea level).  

 

In West Sumatra forest, ramie plants are still found wildly. Knowledge of genetic 

diversity is very important in plant breeding activities to determine steps to improve the 

quality and quantity of ramie plants. And to know genetic diversity can used molecular 

characterization observations, information about molecular character is needed as a 

differentiator between plant accession and estimation of distance or genetic diversity in 

kinship analysis so that it can be used as basic material for improving ramie plants.  

 

The further the genetic distance between parents in one species, the greater the chance 

to produce new varieties [24]. [12] state that to improve the genetic properties of wild 

ramie germplasm better through molecular characterization. RAPD technique (Random 

Amplified Polymorphism DNA) is one of the PCR-based molecular methods that can be 

used to identify individuals at the DNA level [6,7].  
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detect polymorphisms at a number of band analyzed [1].  

 

This can be seen in the results of research by [13] that of the 37 ramie accessions using 

31 primers with the RAPD technique which included 29 wild accessions and 8 

commercial accessions with polymorphism levels of 95.5%. As well as based on research 

by [18], out of 5 clones of ramie plants using 10 primers showed a level of 

polymorphism of 93%.  

 



[21] also added that the high level of polymorphism with molecular markers in ramie 

plants would be very useful in analyzing population structure and effective in managing 

plant genetic resources. 2. Material and Methods 2.1. Materials Fresh leaf samples 

collected from 4 ramie clones (Ramindo 1, Padang 3, Matur and Situjuah), CTAB 

extraction buffer (Tris-HCl (1 M, pH 8), NaCl (1.4  

 

M), EDTA (0.5 M, pH 8)) was used for DNA extractions. DNA Taq Polymerase was used 

for amplification reactions. 2.2. Methods Sample from leaf segments 3-5 (15-20) grams. 

Leaf samples were sterilized using 70% alcohol and washed using distilled water. DNA 

Isolation was performed using the CTAB method. amplification DNA was performed 

using PCR. Reaction mixtures contained: Taq polymerase reaction mixture 6.25 2 3], OPX 

17, OPX 02, OPH 07, OPF 04, OPF 05 and were purchased from QIAGEN.  

 

PCR conditions were as follows: initial denaturation at 94 0C for 5 min followed by 45 

cycles at 94 0C, 1.5 min at 37 0C, 1 minute at 72 0C and a final extension reaction at 72 

0C for 5 minutes. PCR products were analyzed by agarose gel electrophoresis following 

staining with ethidium bromide 2.3.  

 

Data Analysis Fragments were sized with reference to the size markers and scored 

(present / absent). The similarity coefficients calculated and dendograms produced 

using the Unweighted Pair Group Method with the Arithmetic Average (UPGMA) and 

the NTSYSpc software (version 2.02) [20]. 3. Result and Discussion Identification by 

morphological characters is still influenced by the environment.  

 

So as to support the results of the analysis, kinship analysis can be carried out based on 

molecular character using the RAPD technique. This analysis was carried out on 4 clones 

of ramie plants using 5 primers [18]. The primers used are OPX 17, OPH 07, OPF 04, OPH 

05 and OPX 02. Of the 5 RAPD primers used there are differences in the produced of 

bands (Table 1). Table 1.  

 

Profile of bands Primary Code Monomorphic Polymorphic Number of Band 

Polymorphism(%) OPX 17 2 9 11 81 OPH 07 0 13 13 100 OPF 04 0 10 10 100 OPH 05 0 9 

9 100 OPX 02 0 11 11 100 Total 2 42 54 96.2 It can be seen that the total bands 

produced from PCR amplification in 4 clones of ramie plants is 54 bands. From the 

samples tested each one primer produces a range of 9-13 polymorphic ribbon PCR 

fragments, so that it can be said that the RAPD technique can select polymorphism in a 

fast time.  

 

From the results of testing using 5 primers showed a high value of polymorphism which 

is indicated by a total of polymorphic bands of 42 bands and a level of polymorphism of 
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diversity in the samples tested.  

 

In addition, the results of PCR amplification using 5 primers only produced 1 

monomorphic band in the use of OPX 17 primers, whereas for the other 4 primers it did 

not produce monomorphic bands. To visualize DNA bands formed from the results of 

amplification and electrophoresis (Figure 1-5). Figure 1. Visualization of Gel 

Electrophoresis Using OPX 17 Description: Column 1-12 is a clone, (M = DNA Ladder), 

1,2,3 (Ramindo 1), 4,5, 6 (Matur), 7,8,9 (Situjuah), P1, P2, P3 (Padang 3) Figure 2. 

Visualization of Gel Electrophoresis Using OPH 07 Figure 3. Visualization of Gel 

Electrophoresis Using OPF 04 Figure 4.  
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gel electrophoresis using OPX 02 RAPD technique as a molecular marker in this study 

shows very high polymorphism.  

 

From 5 primers used, all produced polymorphisms> 50% (Table 1.). The number of 

bands produced ranged from 9-13 polymorphic bands, with the most bands produced 

by OPH 07 and the least by OPH 05. Furthermore the percentage of polymorphism 

ranged from 81-100%.  

 

The lowest percentage of polymorphism (81%) is produced by OPX 17 primer while the 

other 4 primers produce 100% polymorphism. The ability of the 5 primers used in this 

study to detect polymorphisms has also been reported from [3], it was reported that the 

results of analysis of 5 clones using 10 RAPD primers with the 5 best primers of which 

were tested in the study produced a total band, 101 bands with a total of 94 

polymorphic bands and the percentage 93%. Figure 6.  

 

Dendogram of 4 Clones Rami Plants ( 1, 2,3 = Ramindo, 4,5,6 = Matur, 7,8,9 = Situjuah 

and 10, 11, 12 = Padang 3) Similarity analisis of ramie plants produces a dendogram 

with a coefficient of 0.56-0.78 or 56- 78%, the overall character is molecularly united at a 

coefficient of 0.56, there are 2 main groups namely groups I and II. Group I consists of 

clones 5 and 6. Group II into 2 groups again IIA (1,2,3,12,4), IIB (7,8,9,10) and IIC (only 

11).  

 

The closest similar clones are 1 and 2 (Ramindo replicates 1 and 2). Ramindo, Situjuah, 



Padang 3 and Matur clones (1 replication) are included in one group while Matur clones 

(2 replications) form their own groups. [23] stated that the greater the value of the 

similarity coefficient, the greater the level of similarity between plants compared.  

 

Conversely the smaller the number of similarity coefficients, the smaller the level of 

similarity of these plants. That is, the greater the number of similarities, the closer the 

level of kinship and vice versa if the smaller the number of similarities, the further the 

relationship. Implications in plant breeding, with the existence of a long-standing family 

relationship, high heterotic, high recombinant values are very important for assembling 

hybrid seeds or plants.  

 

High genetic diversity is more desirable because closely related individuals will have a 

close genetic distance, whereas if they are distant, they will have a far genetic distance. 
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Conclusion The results of molecular analysis using RAPD markers showed that the high 

level of diversity produced by the primer with a percentage of polymorphism was 96.2%. 

As for the similarity analysis, the coefficient value is 56-78% which indicates that 
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