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The genus Dodonaea (Sapindaceae) comprises slightly over 70 species. Dodonaea viscosa 

is a plant of Australian origin with seven subspecies. In Kenya, there are two subspecies. D. 

viscosa has been used medicinally to manage several ailments. It is considered a difficult 

taxonomic group due to its polymorphic nature. Owing to its uses in ethnomedicine and the 

taxonomic challenge of Kenyan subspecies, a molecular phylogenetic study was done using 

ITS1 and rbcL genes from Kenyan populations. DNA was extracted, sequenced, exported to 

MEGA 11, PhyloSuite, and R for analysis. Aligned sequences were subjected to 

evolutionary analyses and PCA while phylogeny was constructed using maximum 

likelihood (ML) method. Nucleotide frequency and substitution rates, nucleotide disparity 

index, and evolutionary divergence of the genes were very low implying a short genetic 

distance among the Kenyan populations. ML trees showed that the highland and coastal 

Dodonaea populations were closely related as they are monophyletic and have high 

bootstrap values.  PCA showed that rbcL genes contributed to most variations in Dodonaea 

populations where two clusters based on rbcL genes were observed. In contrast, ITS1 genes 

contributed to fewer variations and grouped all Dodonaea populations into one cluster. This 

study provides more data to solve the taxonomic challenge of D. viscosa. There is a need 

for further studies targeting other gene regions to understand well the phylogenetic 

relationships of Kenyan populations of Dodonaea. 
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1. Introduction 
 

The genus Dodonaea belongs to the family 

Sapindaceae and comprises over 70 species 

(Buerki et al., 2010; Christmas et al., 2018). 

Dodonaea viscosa (L.) Jacq is a plant of Australian 

origin given the name Dodonaea in honor of 

Rembert Dodoens a 16th century botanist and 

viscosa derived from viscosus a Latin word 

meaning sticky (Lawal & Yunusa, 2013). It is 

distributed over warm-temperature, tropical, and 

subtropical climates in South America, Africa, 

Mexico, India, the Northern Mariana Islands, 

Virginia Islands, Florida, Arizona, and South 

America  (Anilreddy, 2009). It is the only species 

of Dodonaea distributed outside Australia 

(Harrington, 2008). There are seven subspecies of 

Dodonaea, including subspecies angustissima, 

cuneata, mucronata, spatulata, viscosa, 

burmanniana, and angustifolia. Three of them viz 

viscosa, burmanniana, and angustifolia are 

distributed outside Australia with viscosa and 

angustifolia found in Kenya (Christmas et al., 

2015; Kaigongi, 2020a). 

 

D. viscosa is a tree or shrub that grows in a wide 

range of habitats including rocky or salty soils, 

wind, and drought to a height of 7 metres  

(Anilreddy, 2009; Rani et al., 2009; West 1984). It 

has alternate, simple leaves without stipules, very 

short petiole (up to 2.5 mm long), or none at all. 

The blade is oblanceolate or broadly to narrowly 

elliptical, with a conspicuous midrib on both sides 

and 15-20 often indistinct pairs of lateral veins. The 

margins are entire, both surfaces glabrous but 

glandular, and the leaves are coated (especially 

when young) with viscid glandular exudates 

(Lawal & Yunusa, 2013). The inflorescent flowers 

are inconspicuous forming colorful capsules which 

are their fruits with varying numbers of wings (2-

4) Khan & Ismail, 2019; Kuswanto et al., 2022). 

Their flowers are either male or female borne on 

different plants hence the plant is dioecious (Orpin, 

2018). 

 

D. viscosa has been used for thatching and making 

hedges to protect residences and cultivated crops 

while young stems are used for spinning “Kothani” 

a type of handcraft (Kannan 2016). Its leaves are 

used as fodder while the dry branches are fuel 

(Murad et al., 2013). In Kenya the Pokot 

community use this plant also as fodder and for 

construction (Wigrup, 2006). The pastoralists from 

Baringo County uses the plant to construct houses 
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and fences since it is resistant to infestation by 

mites (Vehrs & Heller, 2017). Medicinally, the 

plant has been used around the world (Al-Snafi, 

2017; Patel & Coogan, 2008; Shiaka 2019) to 

manage a number of ailments including dermatitis, 

rheumatism, stomachaches, splenic pains, skin 

rashes, antiplasmodial and also having radical 

scavenging properties (Omosa et al., 2016; Rao & 

Pratap, 2022). 

 

D. viscosa has been considered a difficult 

taxonomic group owing to its polymorphic nature 

(Khan & Ismail, 2019). The two Kenyan taxa, 

which include D. viscosa and D. angustifolia, 

remain a major challenge taxonomically. Some 

taxonomists consider D. angustifolia as a 

subspecies of D. viscosa (Christmas et al., 2015; 

Hossain, 2019; Priyadi, 2021) while others treat 

them as varieties (Rani et al., 2009) and as distinct 

species (Beentje, 1994). This could be attributed to 

many taxonomic revisions that it has undergone 

(Kaigongi et al., 2020b) and the fact that its 

classification has been based on mainly leaf 

characters (Christmas et al., 2018). 

 

Owing to its diverse ethnobotanical importance 

and the taxonomic challenge of this widely 

distributed species, an in-depth taxonomic study 

was done to provide more genetic data that could 

be useful in identification. This was based on DNA 

sequence data obtained from the ITS1 region of 

nuclear ribosomal DNA and rbcL of the 

chloroplast genes. The relationships between the 

populations were determined by phylogenetic trees 

obtained.  
 

2. Materials and Methods 

 
2.1. Sample collection and identification 

 

Populations of D. viscosa subspecies angustifolia 

leaves were collected from Baringo, Elgeyo 

Marakwet, Uasin Gishu counties while D. viscosa 

subspecies viscosa leaves from Kwale county in 

Kenya. They were transported to the University of 

Eldoret Herbarium for identification by a 

taxonomist. The samples were placed in ziplock 

bags and preserved in a cooler box waiting for 

DNA extraction. 

 

2.2 DNA extraction 

 

A modified CTAB method of Rathod et al., 2018, 

was used in the extraction of DNA. A pre-chilled 

mortar and pestle were used to crush 0.5 g of young 

leaf tissue from various Dodonaea populations. 

They were crushed using 1 ml of lysis buffer, 

which contained 250 mM NaCl, 25 mM EDTA (pH 

8.2), 0.5% SDS, 200 mM Tris base, and 0.1 g of 

polyvinylpyrrolidone (PVP) for a 1000 ml 

extraction buffer solution. The crushed extracts 

were moved to another autoclaved microcentrifuge 

tube. Every tube was handled in the same way, as 

described herein. Using a float, the microcentrifuge 

tubes containing the powdered homogenate were 

incubated for 1 hour at 65°C. The tubes were 

centrifuged using a cooling centrifuge (5415 R) at 

14000 rpm for two minutes at 4°C.  Using a 

micropipette, the supernatant was transferred to 

newly labeled tubes, and the samples were mixed 

with an equal volume of chloroform: isoamyl 

alcohol (24:1). To guarantee optimal pigment 

extraction in the chloroform layer, the tubes were 

carefully mixed by slowly inverting them fifteen to 

twenty times. The tubes were centrifuged for 10 

minutes at 4°C at 14000 rpm. Using a micropipette, 

the supernatant was carefully transferred to new 

tubes. Each supernatant was then given 12 μl of 

RNase (1 mg/ml stock) and gently mixed by 

inverting the tubes five to ten times. 

 

The tubes were incubated in a water bath for thirty 

minutes at 37°C. The samples were mixed gently 

with an equal volume of chloroform, and isoamyl 

alcohol (24:1) by inverting the tubes 4-6 times. The 

samples were then centrifuged at 14000 rpm for 10 

minutes at 4°C. The aqueous layer was moved to a 

fresh tube, and chilled ethanol was added to it and 

incubated for 12 hours. After being thawed on ice, 

the microcentrifuge tubes were centrifuged for five 

minutes at 4°C at 14000 rpm. After discarding the 

supernatant, 750 μl of cooled 70% ethanol was 

added to each tube's pellet, and the tubes were 

gently inverted 2 times to wash the DNA pellet. 

The tubes were centrifuged once more for five 

minutes at 4°C at 14000 rpm, and the supernatant 

was disposed of with a micropipette. The DNA 

pellets were dried for 1 hour and suspended in 

Nuclease-free water. 

 

2.3 PCR and sequencing 

 

ITS1 primer was used for PCR amplification of the 

ITS1 section of nrDNA while rbcL was used for 

amplification of the chloroplast gene (Patwardhan, 

2014; Korall & Kenrick, 2002; Omelchenko et al., 

2022). The two primers are presented in Table 1. 
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Table 1: The primers used in PCR 

 
Primer Direction Primer sequence Reference(s) 

ITS1 F 5’-GGAAGGAGAAGTCGTAACAAGG-3’ (Omelchenko et al., 2022). 

R 5’-AGATATCCGTTGCCGAGAGT-3’ 

rbcL F 5’-ATGTCACCACAAACAGAAAC-3’ (Algarni, 2022; Shamso & 

Fouad, 2019). R 5’-TCGCATGTACCTGCAGTAGC-3’ 

 
The primers used in this study were obtained from 

Macrogen, Europe. For each population, a Master 

mix for PCR was prepared by the addition of 5μL 

flexi DNA polymerase, 2μL Magnesium chloride 

(MgCl2), 14.3μL Nuclease-free water, primers 

(0.5μL of forward and 0.5μL of reverse), 0.4μL 

dNTPs (dGTP, dATP, dCTP, dTTP), Taq DNA 

polymerase and 2μL DNA. A final concentration 

of 25μL of the master mix was constituted and 

placed in each PCR tube. A Thermal Cycler (PTC-

100) was used for the amplification reactions. It 

was set up to include a three-minute initial 

denaturation at 94°C, one-minute annealing at 58 

°C, one-minute extension at 72 °C, and a final 7-

minute extension at 72 °C after 35 cycles. A gel 

electrophoresis was finally done to confirm 

whether amplification was done. The products 

were sent to Macrogen, Europe for purification and 

subjected to a DNA Cycle sequencing Kit to 

sequence the DNA based on Sanger method 

(Kluesner et al., 2018; Men et al., 2008). 

 

2.4. Phylogeny construction and Evolutionary 

analysis 

 

Basic evolutionary analyses and phylogenetic 

reconstructions were performed on the obtained 

DNA sequences as recommended by (Tamura et 

al., 2021) and (Kumar et al., 2008) in MEGA 11 

and Phylosuite (Zhang, et al., 2020). ITS1 and rbcL 

forward sequences of D. viscosa were manually 

edited at the ends to remove incorrect bases that 

could compromise quality of DNA. Then, the 

Multiple Sequence Alignment (MSA) program 

MAFFT was used to align the DNA sequences 

(Katoh et al., 2009). Evolutionary analyses 

included measures of nucleotide substitution rates, 

base composition disparity index, and evolutionary 

divergence between Dodonaea subspecies. Codon 

positions included in the analyses were 

1st+2nd+3rd+Noncoding. During the phylogenetic 

analysis of the two genes, Hasegawa-Kishino-

Yano substitution model was followed (Takahashi 

& Nei, 2000). The model assumed the rates and 

patterns of substitution were uniform among the 

four nucleotide sites. The method of tree 

construction was maximum likelihood (ML) 

whereas for the ML tree, the heuristic approach 

was the Subtree Pruning Regrafting (SPG). The 

test for phylogeny was bootstrap resampling where 

the number of bootstrap replications were set at 

5000 for each ML tree constructed. The trees with 

the highest log likelihood were selected as the best 

trees to depict the phylogenetic relationships of 

coastal and highland Dodonaea populations under 

study. An ML tree was also constructed based on 

concatenated alignments from the two genes. 

PartitionFinder2 was used to partition the 

concatenated dataset to choose the model and 

partitioning scheme that best suits the concatenated 

sequences. (Lanfear et al., 2017). ML trees were 

rooted by including Sinoradlkofera minor as an 

outgroup to show the hypothetical last common 

ancestor of the D. viscosa under study. 

Sinoradlkofera is a genus within the Sapindaceae 

family just like Dodonaea. Sequences for the 

outgroup were obtained from NCBI GenBank 

(KX527258.1 and OR199385.1 for rbcL and ITS1 

genes respectively) and then aggregated with the 

Dodonaea sequences of the populations under 

study during the generation of the ML 

phylogenetic tree. Finally, ML trees were viewed 

and updated in ITOL (Interactive Tree of Life), an 

online platform for managing, displaying, and 

annotating phylogenetic trees (Letunic & Bork, 

2024; Yang et al., 2023). 

 

2.5. Principal Component Analysis (PCA) 

 

Sequence data were subjected to PCA. Principal 

components are a few linear combinations of the 

original variables that maximally explain the 

variance of all the variables. PCA can be used to 

show relationships between samples and variables 

(Bro & Smilde, 2014). In our case, PCA can show 

which genes are distantly related from the others, 

or the ones which have a lot of variations compared 

to the rest. PCA requires numerical data, hence the 

sequence data recorded by a set of five digits (A, 

T, G, C, and a gap (-) was replaced by boolean 

vector that is presented by 0 and 1 forming a 

sequence matrix that was later converted into 

numerical data. This transformation of DNA or 

protein data into numerical data has merits that no 
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information is lost and so it is completely 

reversible. This transformation was done in R 

statistical program following R script provided by 

(Konishi, 2019). Obtained numerical data was then 

subjected to PCA in R using FactoMineR and 

Factoextra R packages to identify principal 

components and quality of representation of the 

principal components.  

 

3. Results and Discussion 

 

3.1 Gel electrophoresis, PCR & Sequencing 

Gel electrophoresis was performed on eleven (11) 

populations of D. viscosa collected from various 

sites in Kenya (Figure 1). This was done to 

ascertain the presence of genomic DNA. DNA 

amplification was done at the molecular laboratory 

at the Center for Biotechnology and Bioinformatics 

(CEBIB), in the University of Nairobi. The DNA 

sequences obtained were purified and Sanger 

sequenced at Macrogen Europe, Netherlands. 

Eleven rbcL and eleven ITS1 genes obtained were 

later deposited in the NCBI Genbank and their 

accession numbers are shown in Table 2. 

 
 

 
 

Figure 1: Gel electrophoresis image of the ITS1 and rbcL gene from 11 populations with white bands showing 

genomic DNA. K1: Kabarnet, C2: Cheploch, K3: Koriema, G4: Gazi 3B, I5: Iten, C6: Chepyogot, K7: 

Kapchemutwa, T8: Turbo, S9: Sergoit, G10: Gazi M5 and G11: Gazi 1C 

 
Table 2: Kenyan Dodonaea populations Genbank accession numbers 

 
Dodonaea viscosa populations Gene Genbank Accession 

Number 

Gene Genbank Accession 

Number 

Cheploch; Kenya, Rift Valley rbcL PQ901279 ITS1 PV056202 

Chepyogot; Kenya, Rift Valley rbcL PQ901280 ITS1 PV056203 

Gazi M5; Kenya, Mombasa/Coast rbcL PQ901282 ITS1 PV056205 

Gazi 1C; Kenya, Mombasa/Coast rbcL PQ901283 ITS1 PV056206 

Gazi 3B; Kenya, Mombasa/Coast rbcL PQ901281 ITS1 PV056204 

Iten; Kenya, Rift Valley rbcL PQ901284 ITS1 PV056212 

Koriema; Kenya, Rift Valley rbcL PQ901286 ITS1 PV056207 

Kapchemutwa; Kenya, Rift Valley rbcL PQ901287 ITS1 PV056208 

Kabarnet; Kenya, Rift Valley rbcL PQ901285 ITS1 PV056209 

Sergoit; Kenya, Rift Valley rbcL PQ901288 ITS1 PV056210 

Turbo; Kenya, Rift Valley rbcL PQ901289 ITS1 PV056211 

 
3.2. Nucleotide frequency and substitution rates 

 

The best model for explaining the pattern of 

nucleotide substitution during evolution has the 

lowest Bayesian Information Criterion (BIC) score 

(Tamura et al., 2021). From this analysis, the best 

nucleotide evolutionary model of both rbcL and 

ITS1 sequences was Hasegawa-Kishino-Yano 

(HKY) model (Takahashi & Nei, 2000) with the 

lowest BIC value of 13737.355 and 52590.554 for 

rbcL and ITS1 genes respectively. According to the 

HKY model, the frequency of each nucleotide of 

adenine (A), thymine (T), cytosine (C), and 

guanine (G) was 0.27, 0.25, 0.19, and 0.27, 



 Langat  et al., 2025, Int. J. Appl. Res., 11: 34-44                                                                   38 
 

 
 

respectively and the rate of nucleotide substitution 

in the rbcL sequences ranged from the lowest value 

of 0.04 in AC and GC to the highest value of 0.17 

in GA and AG. Similarly, the frequency of 

nucleotides in the ITS1 sequences adenine (A), 

thymine(T), cytosine (C), and guanine (G) was 

0.25, 0.21, 0.23, and 0.29, respectively while the 

rate of nucleotide substitution in the ITS1 

sequences ranged from lowest value of 0.05 in AC, 

AT, GT, and GC to the highest value of 0.14 in GA 

(Figure 2). 

 

 
Figure 2: Nucleotide substitution rates in both rbcL and ITS1 genes 

 

3.3. Nucleotide Disparity Indices 

 

Base disparity index measures homogeneity of 

substitution patterns between molecular sequences. 

In comparative sequence analysis, it is frequently 

assumed that the sequences have undergone the 

same nucleotide substitution trend over time. 

Violation of this assumption is known to 

significantly affect the accuracy of phylogenetic 

inference and tests of evolutionary hypotheses. 

Figure 3, displays the base composition bias 

disparity values for each site between sequencing 

pairings in the populations under study. Larger 

variations in base composition biases are shown by 

values greater than zero, which explains the 

heterogeneity in the substitution rates (Al-Atiyat & 

Aljumaah, 2014). A lower nucleotide disparity 

index indicates a closer relationship. Based on the 

rbcL sequences, the highest value was observed 

between Turbo group and the rest of the groups 

where the disparity index between Turbo rbcL was 

>1 in all comparisons. Other higher disparity 

indices were observed between Sergoit rbcL and 

Cheploch rbcL and finally between Karbarnet rbcL 

and Cheploch rbcL genes. The other comparison 

between the other groups gave low disparity 

indices of zero or near zero implying close 

relatedness. Hence, distantly related groups 

include Kabarnet, Sergoit and Turbo based on 

nucleotide disparity indices.  Based on the ITS1 

genes higher nucleotide disparity indices of 3.55 

were observed in Gazi populations when compared 

to the other populations. In addition, a higher 

disparity index was also observed between 

Koriema and the other groups, indeed a disparity 

index of 4.32 was observed between Koriema and 

Cheploch groups. It is clear that disparity indices 

clearly delineate the coastal populations 

represented by Gazi group from the highland 

population represented by the other groups. 

Although Koriema belongs to the highland group, 

ITS1 nucleotide substitution pattern is different 

from the other highland groups but also different 

from the coastal groups. 
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Figure 3: Nucleotide Disparity Indices 

 

 
 

Figure 4: Evolutionary divergence between sequences 

 
3.4. Evolutionary divergence between rbcL and 

ITS1 genes 

 

In phylogenetic reconstruction and molecular 

evolution research, determining evolutionary 

divergence is crucial. The number of nucleotide 

substitutions between two sequences is the most 

accurate technique to calculate their distance from 

one another. Distance matrix methods such as 

Unweighted Pair Group Method with Arithmetic 

Mean (UPGMA) and Neighbor-Joining (NJ) are 

based on sequence divergence.  Figure 4 shows an 

evolutionary divergence between Dodonaea 

populations based on the two genes. Higher 

divergence suggests more substitutions between 

sequences and hence larger differences between 

sequences. In the rbcL sequences, most genetic 

distances are close to zero implying the Dodonaea 

populations are closely related. However, slightly 

higher distances ranging from 0.31 to 0.47 can be 

seen in Turbo, Kabanet, Sergoit, and Cheploch 

groups when compared to the other groups. 

Although rbcL indicates close relationship among 

the populations, Turbo, Kabarnet, Sergoit, and 

Cheploch groups could have some slight genetic 

differences.  With regard to the ITS1 genes, the 

majority of the comparison gave a distance of 0.65 

to 1.23, implying that there were more 

substitutions/differences among the ITS1 genes 

compared to the rbcL genes. However, the Iten 
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ITS1 shows lower genetic distances (0.03-0.08) 

compared to the rest implying that this group is 

closely related to the groups under study.  

 

3.4.1. Maximum likelihood Trees 

 

ML trees are shown in Figure 5. Initial trees for the 

ML heuristic search were attained through the 

application of Neighbor Joining algorithms to 

pairwise edit distances generated from all the 

sequences from the two genes based HKY model 

of evolution. The final tree selected was the tree 

topology with the highest log likelihood value. 

Bootstrap resampling was selected as a test of 

phylogeny which checked the significance of the 

trees constructed (Musila et al., 2017). A 

monophyletic clade is formed by species that 

emanate from the same node, while species that are 

adjacent to one another on the tree indicate a close 

genetic relationship. Bootstrap values at the node 

indicate how well the tree topology/monophyletic 

clade is supported. A bootstrap value of more than 

70 indicates that the branching pattern is strongly 

supported, a value of about 50 indicates moderate 

support for the tree topology, and a value less than 

50 indicates poor support (Chebet et al., 2022).  

 
Figure 5: B; rbcL ML tree, B; ITS1 ML tree, C; rbcL and ITS1 concatenated ML tree 
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From the rbcL ML tree (Figure 5A), Cheploch 

and turbo populations are well supported with 

a bootstrap value of 73, implying that these 

two groups are closely related. Similarly close 

relation can be deduced between Chepyogot 

and Kabarnet groups with a bootstrap value of 

81. The other groups are poorly supported by a 

bootstrap value of 42. Generally, the rbcL ML 

tree has grouped the coastal Dodonaea 

populations which are represented by the Gazi 

group and some highland groups in one cluster 

though poorly supported by a bootstrap value 

of 42 and another cluster well supported by a 

bootstrap support value of 73 containing high 

populations represented by Turbo and 

Cheploch distantly related to the coastal 

cluster.  With regard to ITS1 genes (Figure 

5B), the ML tree shows that the study 

populations are monophyletic and the clade is 

supported by a bootstrap value of 79, only 

Koriema group is seen to be distantly related 

from the rest. A concatenated tree arose when 

all the rbcL and ITS1 genes from each species 

were combined and then used in phylogeny 

reconstruction. From the concatenated tree 

(Figure 5C), monophyletic nature of the 

populations is also evidenced where the clade 

is supported by a bootstrap value of 96. 

Similarly, the coastal Dodonaea populations 

especially those represented by Gazi 3B and 

Gazi M5 have been shown to be distantly 

related to the Dodonaea populations 

represented by the other groups. 

 

3.4.2. Principal component analysis  

 

PCA led to the identification of two principal 

components (PC1 and PC2) among the rbcL 

and ITS1 sequences which account for most of 

the variations seen in the Dodonaea 

populations. Moreover, it was also possible to 

identify which groups for Dodonaea 

contributed more to most of the variations 

(Quality of representation (Cos2) to the 

principal components (Figure 6). Cos2 shows 

that Gazi rbcL, Kapchemutwa rbcL, Iten rbcL, 

Chepyogot rbcL, and Koriema rbcL 

contributed to most of the variation observed 

in the study populations. This variation could 

be attributed to more genetic diversity in the 

rbcL genes.  

 

 

 
Figure 6: Quality of representation (Cos2) to PC1 and PC2 
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Figure 7: Dendrogram and Factor map of Dodonaea populations 

 
PC1 accounted for 86.1% of the overall variation 

seen in Dodonaea populations and factoring the 

rbcL genes, PCA was able to group Sergoit, 

Cheploch, and Kabarnet groups in one cluster from 

the other rbcL groups. This implying Sergoit, 

Cheploch, and Kabarnet which represent the 

highland Dodonaea populations are distantly 

related to the other groups some of which represent 

the coastal Dodonaea populations which converge 

in a different cluster. These groupings are 

presented by the dendrogram in Figure 7, which 

shows that rbcL genes separates Dodonaea 

subspecies into two clusters where Sergoit, 

Cheploch, and Kabarnet groups have been 

separated from the rest of the groups based on rbcL 

genes. ITS1 genes have low representation on the 

overall variation and PCA analysis of ITS1 genes 

has grouped all Dodonaea populations in one 

cluster.  

 

4. Conclusion and Recommendations 
 

Analysis of rbcL sequences revealed distinct 

divergence in the Turbo population. ITS1 disparity 

index clearly delineated populations along the 

coast represented by Gazi from the other highland 

populations. There were low nucleotide 

frequencies in the rbcL and ITS1 sequences with 

nucleotide frequency rates ranging from 0.04-0.17 

in rbcL sequences and 0.05-0.14 in ITS1 

sequences. From the evolutionary divergence 

between sequences, it was evident that most 

genetic distances were close to zero in the rbcL 

whereas in ITS1 there were higher genetic 

distances. PCA separated the populations into two 

main clusters based on rbcL sequences while ITS1 

placed all populations in one cluster. ML trees 

shows that the all populations are monophyletic. 

In conclusion, nucleotide substitution rates, base 

disparity indices and evolutionary distances 

between the rbcL and ITS1 genes of Kenyan 

Dodonaea populations are very low which 

indicating a close evolutionary relationship 

between the coastal and highland populations. 

These findings resolves the existing taxonomic 

challenge on this plant with lots of ethnobotanical 

uses. Further studies are recommended targeting 

other gene regions with the use of different primers 

to delimit the highland and coastal populations of 

D. viscosa. 
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