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Abstract. Panaligan AC, Baltazar MD, Alejandro GJD. 2020. Short Communication: Genetic polymorphism of registered and popularly 
cultivated coffee (Coffea spp.) in the Philippines using inter-simple sequence repeats markers. Biodiversitas 21: 4228-4233. Three 
Coffea species, namely Coffea arabica, Coffea canephora and Coffea liberica have been commercially cultivated in the Philippines. 

Genetic variability analysis of these species is important for the conservation of genetic resources and breeding programs. Hence, this 
study was carried out to identify polymorphic inter-simple sequence repeats (ISSR) markers and determine the genetic variation of these 
three commercially cultivated coffee species. Twenty-nine DNA samples from young coffee leaves were extracted and PCR amplified. 
Of the 29 primers used, seven produced clear and reproducible bands. In the 54 bands produced, 51 were polymorphic. The number of 
bands amplified by each primer varied from 5 to 12 with an average of 7.71 bands. Polymorphism percentage ranged from 80 to 100. 
This is the first time that ISSR markers were used to determine the genetic variation of coffee in the Philippines. The study demonstrated 
the efficiency of ISSR markers to assess genetic variation in cultivated coffee species. The ISSR markers were able to differentiate the 
coffee germplasm at the interspecific and intraspecific levels. These results suggest the potential of ISSR markers for genetic diversity 

analysis of commercial coffee and varietal identification of elite varieties using DNA fingerprinting. 
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INTRODUCTION  

Coffee (Coffea spp.) belongs to the Rubiaceae family 

which is composed of 124 species (Davis et al. 2011). In 
the Philippines, there are three commercially cultivated 

species, namely Coffea arabica L., Coffea canephora 

Pierre ex Froehner, and Coffea liberica W. Bull ex Hiern. 

Philippines is one of the few countries that propagates 

these three coffee species for commercial consumption. In 

most countries, only Coffea arabica and Coffea canephora 

are of high commercial value (International Coffee 

Organization 2018), while Coffea liberica is used only as 

grafting rootstock for Coffea arabica and Coffea 

canephora (Davis et al. 2019).  

Genetic diversity analysis of Coffea species is important 
for the conservation of genetic resources and breeding 

programs. Hence, various techniques have been used to 

evaluate the genetic variation of Coffea species. One 

method which is morphological characterization, is based 

on visible traits such as fruit size and leaf margin. 

Morphological characterization is simple and does not 

involve expensive equipment and chemicals, but 

morphological data are influenced by the environment and 

plant life stages. Moreover, morphological characters of 

some coffee individuals have been observed to be 

overlapping even at the matured stage, when they are 

already bearing flowers and fruits. As an example, 

Anagbogu et al. (2019) reported that previous 
morphological characterizations of Coffea canephora in 

Nigeria were inconclusive. An accession formerly 

classified as Coffea liberica based on morphology was 

revealed as a Coffea canephora by using molecular marker. 

Another method which is, biochemical analysis, uses 

isozymes. It requires only minute amounts of biological 

substances but the availability of enzyme markers is limited 

(Govindaraj et al. 2015). Unlike morphological and 

biochemical techniques, molecular markers are numerous 

and are not dependent on the environment and plant stages.   

Some commonly used DNA-based techniques for 
genetic variation analysis of Coffea species include random 

amplified polymorphic DNA (RAPD), amplified fragment 

length polymorphism (AFLP), simple sequence repeats 

(SSR) and inter-simple sequence repeats (ISSR). Some 

previous studies, compared such techniques and reported 

some advantages and limitations (Kayis et al. 2010; Ferrao 

et al. 2013; Garriga et al. 2013; Lal et al. 2014). Amplified 

fragment length polymorphism has high polymorphism as 

compared to SSR and RAPD but it is labor-intensive, 

requires more resources, and difficult to interpret (Ferrao et 

al. 2013). Another technique is the utilization of ISSR 

markers, which is economical, highly efficient in 
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generating polymorphism of closely related varieties, more 

reproducible than RAPD, and can be used as an alternative 

to SSR (Kayis et al. 2010; Garriga et al. 2013). In some 

cases, ISSR markers, which are dominant, generated more 

polymorphism than when using RAPD and SSR (Lal et al. 

2014). Inter-simple sequence repeats had been used to 

evaluate the genome group and genetic variability of some 

economically important crops (Aguilera et al. 2011; 

Carrasco et al. 2012; Esmailnia et al. 2015; Raghavendra et 

al. 2016; Wahyudi et al. 2020). However, there have been 
no reports on genetic diversity analysis of coffee using 

ISSR in the Philippines. Thus, this study aims to identify 

polymorphic ISSR markers and to determine the genetic 

variation of registered and popularly cultivated coffee 

species in the Philippines. 

MATERIALS AND METHODS  

Plant materials 

Twenty-nine samples representing three Coffea species, 

i.e. Coffea arabica (9 samples), Coffea canephora (9 

samples), and Coffea liberica (11 samples) were collected 

from government and private institutions in the Philippines. 
The registered samples were verified by the Bureau of 

Plant Industry (BPI) while the other samples were 

identified  by  the coffee growers. Young fresh leaves were  

collected and placed individually in zip-lock bags with 

silica gel for DNA extraction. The Coffea samples used in 

this study are listed in Table 1. 

DNA extraction 

Genomic DNA samples were extracted from silica-

dried coffee leaves using the Dneasy Plant Mini Kit 

(Qiagen, Germany) according to the manufacturer’s 

protocol. The quality and quantity of the extracted DNA 

were estimated using lambda (λ) DNA as standard 

(Grativol et al. 2010) in 1% agarose gel (Wahyudi et al. 

2020). 

Screening of primers and amplification of ISSR 

markers 

     Twenty-nine primers from published journal articles 
were screened for polymorphism. Polymerase chain 

reaction (PCR) was performed at least twice for all the 

samples to evaluate the reproducibility of the ISSR 

markers. The PCR reaction was performed according to the 

protocol described by Mishra et al. (2011) with some 

modifications. The PCR mixture for each marker was 

prepared with a total volume of 10 μL per reaction 

containing 1 reaction buffer (500 mM KCl, 100 mM Tris-

HCl pH 9.1, 0.1% Triton X-100), 10 ng DNA, 0.2 mM 

dNTP mixture, 2.5 mM MgCl2, 0.4 μM primer (Table 2) 

and 0.5 U Taq DNA polymerase.  

 

 
 
Table 1.  List of Coffea samples used in this study 

 

Code  Species Local Name Place of collection 

1 Coffea arabica Typica Ampasit, La Trinidad, Benguet 
2 Coffea arabica Granica Standard BSU, Ampasit, La Trinidad, Benguet 
3 Coffea arabica Yellow Caturra BSU, Ampasit, La Trinidad, Benguet 
4 Coffea arabica Mundo Novo (Ampasit) BSU, Ampasit, La Trinidad, Benguet 
5 Coffea arabica Red Bourbon Atok, Benguet 

6 Coffea arabica Mysore T’boli Polomolok, South Cotabato 
7 Coffea arabica Yellow Bourbon Bureau of Plant Industry (BPI), Baguio City 
8 Coffea arabica Red Caturra BPI, Baguio City 
9 Coffea arabica RDRF Arabica Los Baños, Laguna 
10 Coffea canephora FRT 7 NOMIARC, Bukidnon 
11 Coffea canephora FRT 11 NOMIARC, Bukidnon 
12 Coffea canephora FRT 23 NOMIARC, Bukidnon 
13 Coffea canephora FRT 65 NOMIARC, Bukidnon 

14 Coffea canephora CvSU NSIC Robusta Indang, Cavite 
15 Coffea canephora Robusta 1 Alfonso, Cavite 
16 Coffea canephora Robusta 2 Indang, Cavite 
17 Coffea canephora Robusta 3 Indang, Cavite 
18 Coffea canephora Robusta 4 Indang, Cavite 
19 Coffea liberica BS1 Indang, Cavite 
20 Coffea liberica BS2 Indang, Cavite 
21 Coffea liberica Calaboso Liberica Tagaytay, Cavite 

22 Coffea liberica Calanog Liberica Silang, Cavite 
23 Coffea liberica CvSU NSIC Liberica Indang, Cavite 
24 Coffea liberica NCRDEC Liberica Indang, Cavite 
25 Coffea liberica Alfonso Liberica  Alfonso, Cavite 
26 Coffea liberica Excelsa 1 Indang, Cavite 
27 Coffea liberica Excelsa 2 Indang, Cavite 
28 Coffea liberica Excelsa 3 Indang, Cavite 
29 Coffea liberica Excelsa 4 Indang, Cavite 
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Table 2. Polymorphism generated by ISSR analysis in Coffea species 

 

Primer 
Sequence 

(5’ to 3’) 

Total no. 

of bands 

No. of polymorphic 

bands 

Polymorphism 

(%) 
PIC Rp 

UBC 810 (GA)8T 6 6 100 0.500 2.21 

UBC 811 (GA)8C 8 7 87.5 0.440 2.68 

UBC 826 (AC)8C 12 12 100 0.430 5.24 

UBC 834 (AG)8YT 10 10 100 0.430 3.65 

UBC 835 (AG)8YC 5 4 80.0 0.460 1.65 

UBC 836 (AG)8YA 8 8 100 0.490 4.07 

UBC 841 (GA)8YC 5 4 80.0 0.460 0.89 

Total  54 51  3.210 20.4 

Mean  7.71 7.29 92.5 0.460 2.91 

Note: PIC: polymorphic information content; Rp: resolving power 
 
 

 

     The PCR condition was set with an initial denaturation 

at 95ºC for 3 min, followed by 30 cycles of denaturation at 

94ºC for 1 min, annealing at 60ºC for 90 s, extension at 

72ºC for 2 min, and a final extension at 72ºC for 10 min, 

using a T100 Thermal Cycler (Bio-Rad). PCR products 
were run on 1.5% agarose gels containing Biotin Gel 

RedTM DNA stain in 1 TAE buffer at 80V for two hours 

using Labnet ENDUROTM Horizontal Gel Electrophoresis, 

and were visualized and photographed using Bio-Print ST4 

Vilber Lourmat Gel Documentation System. 

Scoring of bands and analysis of genetic variability 

   Polymorphic markers were scored for the presence (1) 

or absence (0) of clear and reproducible amplified DNA 

fragments. The total number, polymorphic, and average 

number of bands per primer were computed. Each primer 

was assessed using polymorphic information content (PIC) 

and resolving power (Rp). The PIC was computed as PIC = 

2fi (1-fi), where fi is the frequency of amplified allele 
(band present) and 1-fi is the frequency of null allele (band 

absent) (Roldán-Ruiz et al. 2000). The resolving power 

(Rp) of each primer was calculated as ΣIb, where Ib (band 

informativeness) was computed as Ib = 1- [2x (0.5-p)], 

where p is the ratio of the 29 coffee individuals sharing the 

band (Prevost and Wilkinson 1999). 

      Jaccard’s similarity coefficients were calculated using 

Numerical Taxonomy and Multivariate Analysis (NTSYS 

PC) version 2.0 software Unweighted Pair Group Method 

with Arithmetic Mean (UPGMA) using sequential, 

agglomerative, hierarchical and nested clustering algorithm 

(SAHN) was used to analyze the relationships of the 29 
coffee accessions (Rohlf 2000). PAST (Paleontological 

Statistical) software was used for the Principal Coordinates 

Analysis (PCoA) (Hammer et al. 2001). 

RESULTS AND DISCUSSION 

Genetic variability of Coffea spp. 

     Of the 29 primers screened, seven (24%) produced clear 

and reproducible DNA fragments, and generated a total of 

54 bands, of which 51 (94.44%) were polymorphic. The 

number of bands amplified by each primer ranged from 5 

to 12 with an average of 7.71 (Table 2). Polymorphism 

percentage of the ISSR markers ranged from 80 to 100. Of 

the seven primers, four (UBC 810, UBC 826, UBC 834, 

and UBC 836) showed 100% polymorphism. The average 

polymorphism percentage of 92.5 was comparable with the 
result of Mishra et al. (2011) which was 91.3. 

     The efficiency of ISSR markers was evaluated using 

PIC (polymorphic information content) and Rp (resolving 

power). Polymorphic information content refers to the 

value of a marker for detecting the degree of 

polymorphism. In this study, the PIC values ranging from 

0.43-0.50 with an average of 0.46 indicate that the ISSR 

markers used were informative and they could be used in 

genetic diversity studies on cultivated coffee. The result of 

this study is incomparable with the result of Mishra et al. 

(2011) because the high average PIC (0.83) may be 

attributed to the wide genetic variation of their indigenous 
coffee species sampled from wild habitat. Resolving power 

(Rp) measures the discriminatory power of ISSR markers. 

In this study, the Rp ranged from 0.89 (UBC 841) to 5.24 

(UBC 826) with an average of 2.91. Prevost and Wilkinson 

(1999) reported that the Rp of hypothetical primers and the 

percentage of discriminated potato cultivars had a strong 

linear relationship. However, this relationship was not 

observed in the study of Mishra et al. (2011). For instance, 

UBC 835 and UBC 840 had 100% polymorphism and had 

the highest PIC but they did not have the highest Rp. On 

the other hand, UBC 881 had the lowest PIC and yet it had 
the highest resolving power.  UBC 880 did not have the 

highest PIC and Rp but it was the only primer that was able 

to discriminate most of the species. The ISSR markers used 

in this study may be considered for fingerprinting of 

cultivated coffee and evaluate the relationship between PIC 

and Rp.   

Genetic relationship and clustering analysis 

The Jaccard’s similarity coefficients of the three Coffea 

species varied from 0.19 to 1.00. Among Coffea arabica, 

the genetic similarity ranged from 0.50 to 1.0. Typica (code 

1) and Yellow Caturra (code 3), had no variation (Table 3 

and Figure 1) which could be due to any of the following: 
(i) labelling errors in the collection of samples; (ii) seedling 
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management; (iii) establishment in the field. Seedling 

collection and management practices could be evaluated, 

and necessary adjustments could be carried out when 

needed, to avoid possible errors. Excluding the two, Red 

Bourbon (code 5) and Yellow Bourbon (code 7) had the 

highest genetic similarity (0.95). Red Caturra (code 8) and 

Mundo Novo (Ampasit) (code 4) as well as Red Caturra 

(code 8) and Red Bourbon (code 5) had the least similarity 

coefficient (0.50). Among Coffea canephora, the genetic 

similarity ranged from 0.57 to 0.88. Robusta 4 (code 18) 
and FRT 23 (code 12) had the highest genetic similarity 

(0.88), while FRT 7 (code 10) and FRT 65 (code 13) were 

least related (0.57). Coffea liberica had genetic similarities 

ranging from 0.48 to 0.84. CvSU NSIC Liberica (code 23) 

is the only registered Coffea liberica in the Philippines and 

it was closely related (0.80)  to Alfonso Liberica (code 25) 

(Table 3, Figure 1). The planting materials were given by 

the Department of Agriculture (DA) (personal 

communication with the farmer), a government institution 

in the Philippines that distributes NSIC-registered varieties 

only. Thus, a close association of CvSU NSIC Liberica and 
Alfonso Liberica is expected. Although Coffea liberica is 

cross-pollinated, using seeds instead of a clonal method to 

propagate the species as practiced in the Philippines, had 

contributed to their dissimilarity. Coffea liberica (locally 

known as Kapeng Barako) has two known groups, i.e. 

Coffea liberica var. liberica (also known as Liberica) and 

Coffea liberica var. dewevrei (also known as Excelsa) 

(Davis et al. 2006). The Excelsa (codes 26-29) and Liberica 

(codes 19-25) coffee as labeled by the farmers were 

grouped in a separate cluster which may indicate that they 

are varieties of Coffea liberica. The two varieties of Coffea 

liberica had no clear distinction in the PCoA, but the 

individuals belonging to each variety were close to each 

other (Figure 2).  

Some studies reported a low genetic diversity of Coffea 

arabica. Morphological and molecular characterization of 

arabica cultivars in Kenya (Gichimu and Omondi 2010; 
Kathurima et al. 2012) and Nicaragua (Geleta et al. 2012) 

showed a low genetic diversity and a narrow genetic base. 

Teressa et al. (2010) indicated that commercial arabica 

cultivars were less diverse than Ethiopia’s accessions. In 

this study, polymorphism among commercially cultivated 

Coffea arabica was relatively low (average genetic 

similarity = 0.70), which may be due to its self-pollinating 

nature. ISSR markers generated a mean similarity 

coefficient of 0.68 in Coffea canephora which is close with 

Coffea arabica (0.70), while Coffea liberica had moderate 

variation (mean similarity coefficient = 0.61). The low 
level of polymorphism in Coffea canephora supports the 

finding of Achar et al. (2015). Coffea liberica is naturally 

cross-pollinated and it is grown in the Philippines using 

seeds. The propagation method may have contributed to the 

higher genetic variation of Coffea liberica. 

 

 

 
Table 3. Jaccard’s similarity coefficients of coffee species using ISSR markers  
 

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

1 1.00 
                            

2 0.67 1.00 
                           

3 1.00 0.67 1.00 
                          

4 0.77 0.56 0.77 1.00 
                         

5 0.91 0.61 0.91 0.86 1.00 
                        

6 0.75 0.73 0.75 0.63 0.75 1.00 
                       

7 0.86 0.57 0.86 0.90 0.95 0.71 1.00 
                      

8 0.56 0.80 0.56 0.50 0.50 0.62 0.52 1.00 
                     

9 0.73 0.52 0.73 0.94 0.81 0.65 0.85 0.52 1.00 
                    

10 0.46 0.41 0.46 0.52 0.52 0.46 0.54 0.41 0.55 1.00 
                   

11 0.40 0.36 0.40 0.50 0.45 0.40 0.46 0.35 0.52 0.73 1.00 
                  

12 0.42 0.38 0.42 0.48 0.42 0.42 0.44 0.37 0.50 0.65 0.68 1.00 
                 

13 0.42 0.38 0.42 0.48 0.42 0.42 0.44 0.37 0.50 0.57 0.68 0.78 1.00 
                

14 0.50 0.45 0.50 0.50 0.50 0.50 0.52 0.44 0.52 0.75 0.70 0.70 0.70 1.00 
               

15 0.39 0.35 0.39 0.43 0.43 0.39 0.45 0.34 0.44 0.70 0.72 0.65 0.65 0.74 1.00 
              

16 0.35 0.32 0.35 0.39 0.40 0.35 0.41 0.31 0.41 0.65 0.62 0.61 0.61 0.63 0.79 1.00 
             

17 0.41 0.37 0.41 0.46 0.46 0.41 0.48 0.36 0.48 0.70 0.65 0.65 0.65 0.67 0.70 0.65 1.00 
            

18 0.35 0.31 0.35 0.39 0.35 0.35 0.36 0.30 0.41 0.63 0.67 0.88 0.76 0.68 0.64 0.59 0.72 1.00 
           

19 0.19 0.24 0.19 0.25 0.23 0.23 0.24 0.23 0.26 0.26 0.26 0.27 0.27 0.25 0.29 0.30 0.26 0.24 1.00 
          

20 0.25 0.30 0.25 0.31 0.29 0.32 0.29 0.29 0.32 0.32 0.32 0.29 0.29 0.31 0.35 0.36 0.32 0.27 0.77 1.00 
         

21 0.27 0.24 0.27 0.35 0.31 0.27 0.32 0.23 0.36 0.31 0.31 0.38 0.32 0.30 0.34 0.36 0.31 0.29 0.63 0.52 1.00 
        

22 0.24 0.29 0.24 0.30 0.27 0.31 0.28 0.24 0.31 0.31 0.31 0.32 0.32 0.30 0.34 0.35 0.31 0.30 0.59 0.73 0.52 1.00 
       

23 0.23 0.24 0.23 0.29 0.26 0.26 0.27 0.19 0.30 0.34 0.34 0.36 0.36 0.33 0.38 0.39 0.34 0.33 0.69 0.70 0.63 0.65 1.00 
      

24 0.21 0.26 0.21 0.27 0.24 0.28 0.25 0.21 0.28 0.32 0.32 0.33 0.33 0.31 0.35 0.37 0.32 0.31 0.62 0.69 0.68 0.64 0.75 1.00 
     

25 0.22 0.27 0.22 0.28 0.26 0.29 0.26 0.22 0.29 0.29 0.29 0.34 0.30 0.28 0.32 0.33 0.29 0.28 0.67 0.62 0.74 0.52 0.80 0.79 1.00 
    

26 0.28 0.25 0.28 0.36 0.32 0.28 0.33 0.23 0.38 0.38 0.37 0.39 0.39 0.36 0.41 0.42 0.38 0.36 0.58 0.60 0.74 0.54 0.65 0.71 0.63 1.00 
   

27 0.31 0.28 0.31 0.40 0.36 0.31 0.37 0.27 0.42 0.42 0.41 0.43 0.43 0.40 0.44 0.46 0.42 0.41 0.56 0.58 0.62 0.65 0.70 0.61 0.54 0.74 1.00 
  

28 0.34 0.31 0.34 0.44 0.39 0.34 0.41 0.30 0.46 0.40 0.39 0.42 0.42 0.38 0.43 0.44 0.40 0.39 0.48 0.50 0.59 0.56 0.60 0.58 0.52 0.79 0.84 1.00 
 

29 0.32 0.29 0.32 0.42 0.37 0.32 0.38 0.28 0.43 0.38 0.37 0.39 0.39 0.36 0.36 0.37 0.38 0.36 0.58 0.60 0.65 0.54 0.65 0.64 0.56 0.78 0.74 0.70 1.00 

Note: Coffea arabica: 1. Typica, 2. Granica standard, 3. Yellow Caturra, 4.  Mundo Novo (Ampasit), 5. Red Bourbon, 6. Mysore T’boli, 
7. Yellow Bourbon, 8. Red Caturra, 9. RDRF Arabica; Coffea canephora: 10. FRT 7, 11. FRT 11, 12. FRT 23, 13. FRT 65, 14. CvSU 
NSIC Robusta, 15. Robusta 1, 16.  Robusta 2, 17. Robusta 3,  18.  Robusta 4;  Coffea liberica: 19. BS 1, 20. BS 2, 21. Calaboso, 22. 
Calanog, 23. CvSU NSIC Liberica, 24. NCRDEC Liberica, 25. Alfonso Liberica, 26. Excelsa 1, 27. Excelsa 2, 28. Excelsa 3, 29. 
Excelsa 4  
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 Figure 1. Dendrogram based on Jaccard similarity coefficient and UPGMA algorithm showing the genetic relationship among 29 
Coffea samples analyzed using the seven ISSR markers. Coffea arabica: 1. Typica, 2. Granica standard, 3. Yellow Caturra, 4.  Mundo 
Novo (Ampasit), 5. Red Bourbon, 6. Mysore T’boli, 7. Yellow Bourbon, 8. Red Caturra, 9. RDRF Arabica; Coffea canephora: 10. FRT 
7, 11. FRT 11, 12. FRT 23, 13. FRT 65, 14. CvSU NSIC Robusta, 15. Robusta 1, 16.  Robusta 2, 17. Robusta 3,  18.  Robusta 4;  Coffea 
liberica: 19. BS 1, 20. BS 2, 21. Calaboso, 22. Calanog, 23. CvSU NSIC Liberica, 24. NCRDEC Liberica, 25. Alfonso Liberica, 26. 

Excelsa 1, 27. Excelsa 2, 28. Excelsa 3, 29. Excelsa 4. 
 
 

 

 
 

Figure 2. Relative position of 29 Coffea samples using the seven 
ISSR markers based on PCoA (Principal Coordinate Analysis). 
Coffea arabica: 1. Typica, 2. Granica standard, 3. Yellow Caturra, 
4.  Mundo Novo (Ampasit), 5. Red Bourbon, 6. Mysore T’boli, 7. 
Yellow Bourbon, 8. Red Caturra, 9. RDRF Arabica; Coffea 
canephora: 10. FRT 7, 11. FRT 11, 12. FRT 23, 13. FRT 65, 14. 
CvSU NSIC Robusta, 15. Robusta 1, 16.  Robusta 2, 17. Robusta 
3,  18.  Robusta 4;  Coffea liberica: 19. BS 1, 20. BS 2, 21. 

Calaboso, 22. Calanog, 23. CvSU NSIC Liberica, 24. NCRDEC 
Liberica, 25. Alfonso Liberica, 26. Excelsa 1, 27. Excelsa 2, 28. 
Excelsa 3, 29. Excelsa 4. 

 

Interspecific differentiation among Coffea arabica 

(codes 1-9), Coffea canephora (codes 10-18), and Coffea 

liberica (codes 19-29) was evident in the cluster analysis 
(Figure 1). PCoA also revealed that the three Coffea 

species were separated, matching the cluster analysis 

results. The interspecific genetic similarity was low, 

ranging from 0.19 to 0.55. Genetic similarity between 

Coffea arabica and Coffea canephora varied from 0.30 to 

0.55 with an average of 0.42, Coffea canephora and Coffea 

liberica varied from 0.24 to 0.46 with an average of 0.35, 

while Coffea liberica and Coffea arabica varied from 0.19 

to 0.46 with an average of 0.29. The mean genetic 

similarity revealed that Coffea arabica is closer to Coffea 

canephora (Figure 1). The result of this study is in line 
with the phylogenetic study of Davis et al. (2011) in which 

the internal transcribed spacer (ITS) marker showed that 

Coffea arabica is closer to Coffea canephora. 

In conclusion, the study demonstrates the efficiency of 

ISSR markers to detect genetic variation in commercially 

cultivated coffee species in the Philippines. ISSR markers 

can differentiate the coffee germplasm at the interspecific 

level and reveal intraspecific variation. This is the first time 

that ISSR markers were used to determine the genetic 

variation of coffee cultivated in the Philippines. 

Furthermore, this study provides important information in 

breeding planning and selection programs, conservation 
and management strategies, and fingerprinting of elite 

coffee varieties.  
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