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Introduction 

The family Ochnaceae DC. comprises 36 genera and 638 species with a distribution 

primarily in tropical regions. Within Ochnaceae, the genus Ochna, the second-largest in 

Ochnaceae, consists of 79 species found in tropical regions of Africa, Madagascar, Mascarene 

Islands, and six native species in Asia (Shah et al., 2022). Prior investigations have examined 

Abstract 

Hue Yellow Ochna, also known as Hoang Mai Hue, is a precious ornamental 

plant in Vietnam. Its distinctive beauty has been celebrated in a long history, poetry, 

and in numerous paintings. However, there have been few studies on the population 

structure or phylogenetic relationships of Hue Ochna. In this study, we conducted 
genetic diversity and phylogenetic analysis using the nrITS DNA and trnL-F cpDNA 

sequences of Hue Ochna. The plant samples were collected from various areas of Thua 

Thien Hue province. We used ITS1 and ITS4 primers for the ITS region and trnL and 
trnF primers for the trnL-F region. The obtained DNA sequences were edited using 

BioEdit programs. The MEGA 11.0 program was used for phylogenetic analysis and 

to detect genetic distances. For the trnL-F region, 20 Hue Ochna samples had the same 
sequence and similarity to Ochna integerrima at the level of 99.75%. For the ITS 

region, the mean nucleotide composition was determined as 19.04% A, 34.6% C, 

33.28% G, and 13.08% T. It was also found that divergence values differed between 
0.000 and 0.014. The phylogenetic tree consisted of two large branches. According to 

the data obtained, phylogenetic trees based on the ITS region were found to be more 

useful than phylogenetic trees based on the trnL-F region. Estimates of genetic 
distance showed that the Hue Ochna samples were genetically homogeneous and were 

not correlated with geographic distance according to a Mantel test (r = 0.1842). This 

study is the first report on constructing a molecular database of Hue Ochna in 

Vietnam. Our findings have provided useful information for further identifying the 

genetic plant sources for propagation, development, and conservation of the high-

valued economic materials of Hue Ochna. 
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various aspects of Ochnaceae species, including their medicinal components, morphologies, 

biogeography, and divergence time (Makhafola et al., 2012; Schneider et al., 2022). In conducting 

phylogenetic analysis, various data sources, such as nuclear and chloroplast genomes, were 

employed. Notably, recent studies proposed novel infrageneric classifications and insights into the 

phylogenetic relationships within Ochnaceae, using nuclear genes and exon data. To date, these 

studies provide the most comprehensive classification of Ochnaceae (Nhat et al., 2023; Schneider 

et al., 2021; Trang et al., 2018). In Vietnam, Ochna flowers are regarded as a symbol of spring, 

vitality, and prosperity. Ochna species are frequently found in cultivated environments, used as 

individual plants in gardens or making hedgerows in residential and urban locales. In Thua Thien 

Hue province, a yellow apricot blossom variety with native genetic traits is called Hue Ochna or 

the “Hoang Mai Hue”. Currently, there are many different varieties of Ochna flowers imported 

and bred with their own distinctive beauty, characteristic of many regions. However, research on 

Hue yellow Ochna has been scarce, and there has not been any in-depth research, and the 

development of Ochna varieties is spontaneous. Therefore, this precious flower has not been 

thoroughly studied on ecological characteristics, gene conservation, and solutions to develop 

yellow Ochna trees into a unique and distinctive product of the ancient capital. Therefore, 

identifying specifically the varieties of yellow Ochna with five petals existing in Thua Thien Hue 

is an urgent requirement, serving for conservation and exploiting valuable characteristics of this 

Ochna variety. 

The Internal Transcribed Spacer (ITS) region, located between nuclear small rDNA and 

nuclear large rDNA, is of paramount importance for  phylogenetic relationship analysis inference 

at both generic and intrageneric levels in plants (Álvarez and Wendel, 2003). ITS-based 

phylogenetic analysis is widely used in plant molecular phylogenetic methodologies (Álvarez and 

Wendel, 2003). The ITS regions are particularly suitable for investigating closely related taxa 

because of the high genetic diversity resulting from the rapid evolution of these regions. Consisting 

of two variable non-coding regions (ITS1 and ITS2), the ITS is located between the highly 

conserved small subunit 18S, the 5.8S, and the large subunit 28S of the rDNA gene cluster. The 

ITS is a molecular marker for fungal identification, with distinctive features: (i) The complete ITS 

region, spanning 600 to 800 bp, is easily amplified using universal primers matching rDNA 

sequences. (ii) The multicopy nature of the repeat regions of the rDNA enables ITS region 

amplification from small, diluted, or degraded DNA samples. (iii) Numerous studies have 

confirmed the high variability of the ITS regions among morphologically distinct fungal species 

(Nilsson et al., 2008). While chloroplast DNA (cpDNA) sequence variation is commonly used for 

exploring interspecific relationships among angiosperms and other plants, the low evolutionary 

rate of these molecules limits their utility at the interspecific level (Sevindik et al., 2016). 

To date, research on Hue Ochna is limited. The plantation of Hue Ochna is mainly 

spontaneous. The significance of Hue Ochna genetic resources has not been fully explored. Many 

hundreds of years old trees are at risk of being sold outside the province or dying due to 

inappropriate care, thereby leading to the risk of depletion of genetic resources. In this study, a 
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molecular phylogenetic analysis using nrITS DNA and trnL-F cpDNA sequences was performed 

to elucidate the phylogenetic relationships of Hue Ochna samples. 

 

 Materials and Methods 

 Plant materials 

Twenty samples of yellow Ochna from different locations in Thua Thien Hue province were 

collected and marked from M1 to M20. The morphological and taxonomical features of the plant 

flowers, leaves, and stems were used to identify and classify the plants. The leaves samples were 

labeled and stored in a freezer until processed. The list and sample code are shown in Table 1. 

Table 1. List of the samples used in this study 

No. Code Collection site No. Code Collection site 

1 M1 Hue   11 M11 Phu Vang 

2 M2 Hue 12 M12 Phu Vang 

3 M3 Hue 13 M13 Phong Dien 

4 M4 Huong Thuy  14 M14 Phong Dien 

5 M5 Huong Thuy  15 M15 Phong Dien 

6 M6 Huong Thuy  16 M16 Phu Loc 

7 M7 Huong Tra 17 M17 Phu Loc 

8 M8 Huong Tra 18 M18 Phu Loc 

9 M9 Huong Tra 19 M19 Quang Dien 

10 M10 Phu Vang 20 M20 Quang Dien 

 

  
Figure 1. The sample collection map, the red dots indicate the locations of the samples from 

seven different communes in Thua Thien Hue province 

Extraction of genomic DNA 
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Genomic DNA was isolated from plant tissues using the CTAB extraction method with some 

minor modifications. (Huong et al., 2024; Huong et al., 2022). In brief, the leaf tissues (200 mg) 

were ground with CTAB buffer (2% CTAB, 100 mM Tris–HCl pH 8.0, 20 mM EDTA, and 1.4 M 

NaCl) at 60 °C and transferred to 1.5 ml Eppendorf tubes. The tubes were vortexed and then 

incubated at 60 °C for 30 min, followed by the addition of cold chloroform: isoamyl alcohol (24:1), 

mixing, and centrifugation at 13,000 rpm for 15 min. The supernatant was mixed with cold 

isopropanol in a new tube and incubated at -20 °C for 30 min to precipitate the DNA. The tubes 

were centrifuged at 13,000 rpm for 15 min and the DNA pellet was washed twice with 70% ethanol 

and air-dried. The DNA was resuspended in 50 µl of TE buffer (10 mM Tris–HCl pH 8.0 and 1 

mM EDTA). 

PCR amplification 

Specific primer pairs are used to replicated targeted regions; For ITS1-5.8S-ITS2  

region ITS1 (F) 5ʹ TCCGTAGGTGAACCTGCGG 3ʹ, ITS4 (R) 5ʹ 

TCCTCCGCTTATTGATATGC 3ʹ, for trnL-F IGS region replicate trnL (F) 5ʹ GGT TCA AGT 

CCC TCT ATC CC 3ʹ, trnF (R) 5ʹ ATT TGA ACT GGT GAC ACG AG 3ʹ primer pairs were used 

(Vijayan et al., 2010). The amplification process was performed in a 20 µL PCR reaction. Each 

PCR reaction contained 1 µL of forward and 1 µL of reverse primers, 10.0 µL of Master mix 

(MyTaq HS Mix, 2x, Bioline), 1.0 µL of genomic DNA template (approximately 50 ng), and water 

up to 20 µL. The PCR amplification was performed in a Mastercycler S. The thermocycling 

conditions for PCR were an initial denaturation step at 95 °C for 3 min, followed by 35 cycles of 

denaturation at 95 °C for 30 s, annealing at 58 °C for 30 s, and extension at 72.0 °C for 60 s. The 

final extension was performed at 72.0 °C for 10 min. Subsequently, the PCR products were 

analyzed by electrophoresis on a 1% agarose gel containing ethidium bromide and visualized. Both 

the ITS1/ITS4 and trnL/trnF primer pairs were used to amplify and sequence the DNA, and the 

amplification and sequencing were carried out at Apical Scientific (Malaysia). For each sample, 

both forward and reverse sequencing reactions were performed, and the resulting sequences were 

compared with GenBank (NCBI) using BLASTn. Subsequently, the resulting DNA sequences 

were manually edited and processed with BioEdit (Hall, 1999). 

Analysis of sequencing data 

BLASTN at the NCBI site compared the sequences obtained from the samples with 

sequences in the GenBank database. The BLAST tool assessed the similarity and coverage of the 

DNA sequences. Gene sequences were aligned using ClustalW, and the regions with gaps were 

cut using BioEdit. For the genetic analyses using the ITS gene region sequences, MEGA 11 

constructed the phylogenetic tree using the neighbor-joining method with a bootstrap value of 

1000 to evaluate the robustness of the inferred tree (Tamura & Kumar, 2021). Sequences of O. 

mossambicensis (KF263218.1) and O. natalia (KF263189.1) taxa used as reference species in the 

tree were retrieved from NCBI. A Mantel test was performed to estimate the correlation between 

genetic distance and geographical distances using TFPGA (Miller, 1997; Wang et al., 2016). 

Population structure analysis 

The structure software is used to identify the grouping of individuals with genetic similarity 
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into groups (subpopulations). The algorithm of this software is based on the simultaneous analysis 

of the genotype of multiple loci. The algorithm starts with the assumption that the observed groups 

are randomly drawn from a parameter model. The model assumes that individuals can be assigned 

to a group based on the genotype basis of multiple loci or the allele frequency estimated for each 

group, the number of genetic clusters (K) is determined by using the prior probability lnPr(X|K), 

and the groups of individuals are inferred through the iterative process at each K value (Pham et 

al., 2008). 

 

Results 

Morphological description of the samples 

Hue Ochna has green buds, thick branches, flowers with short stalks; 5 dark yellow petals 

with wavy borders and flat surfaces, closely aligned wings; and a mild fragrance. These are the 

sensory characteristics of Hue Ochna that are used to distinguish it from other types of apricots. 

Hue Ochna leaves do not have red leaves like apricots in the Central Central region or many petals 

like apricots in the South, but only 5 petals and green leaves. The petals are thick and bright yellow, 

carrying a light and pure fragrance. The purity and serenity of Hue Ochna are very distinct. Hue 

Ochna leaves are elongated and less rounded than other apricot varieties. 

 

  
Figure 2. Morphological characteristics of Hue Ochna 

Left side: Flower morphology; Right side: hundred-year-old Hue Ochna tree in the Imperial city 

of Hue 

Identification of  Hue Ochna samples  

The comparison of the sequences of the Hue Ochna samples showed that polymorphisms 

were found after amplification of the ITS sequences. In contrast, the Trn sequences were highly 

conserved, so no polymorphisms were recorded in this sequence when comparing 20 samples. The 

sequencing results of the Trn region showed that 100% of the Hue Ochna samples had the same 

sequence. The annotated sequences of the ITS spacer region ranged in length from 556 to 628 bp. 

The average nucleotide composition of the ITS region was 19.04% A, 34.6% C, 33.28% G, and 
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13.08% T. The number of nucleotides in each sequence fragment varied among the samples, 

possibly due to insertions or deletions (InDels) at some gene positions (Ha et al., 2020). Twenty-

five sites with nucleotide variation were detected, comparing the nucleotides in the ITS region 

between 20 Hue Ochna samples and two reference samples in GenBank, and 13 sites with 

nucleotide variations were identified, comparing the nucleotide in the ITS region between 20 Hue 

Ochna samples, primarily involving substitution or insertion of 1-3 nucleotides (Table 2). The 

polymorphisms of the 20 Hue Ochna samples were determined by using the ITS1/ITS4 

primer. However, this indicated low genetic diversity in the Hue Ochna population. This result 

was in agreement with the study that assessed the genetic diversity of 21 Disporopsis species by 

amplifying the trnL-trnF locus in the chloroplast and of 11 Coptis sp. samples collected from 

Hoang Lien National Park using nuclear DNA sequence analyses (Hoang et al., 2023; Hoang et 

al., 2023). 

Table 2. The position of SNPs in the nucleotide sequence of Hue Ochna samples 

 
The sequencing results obtained demonstrated that 20 samples collected from different 

gardens in Thua Thien Hue were accurately the Ochna species. BLAST analysis of the trnL-trnF 

gene fragment of 20 Ochna samples collected in Hue showed 99.75% similarity with the sequence 

of O. integerrima (NC_072724.1). This result was consistent with the description of Huynh (2004), 

who stated that the main Ochna species with five petals in Vietnam was O. integerrima. However, 

for the ITS1–5.8S rDNA–ITS2 region, BLAST comparison with the GenBank database revealed 

that 15 Hue Ochna samples had 96.3-98.69% similarity with the reference sample KF263218.1 

O.mossambicensis, while 5 samples had 96.32-97.2% similarity with the reference sample 

KF263189.1 O.natalia (table 3). O.mossambicensis and O. natalia are particularly difficult to 

differentiate from one another. Chloroplasts contain genes that are highly conserved for more 

variable regions that are informative for essential plant life and evolutionary history (Filiz et al. 

2018), while the available databases on the ITS region are very useful and facilitate the 

identification of phylogenetic relationships of many plant species at interfamilial levels (Estrada-

Bárcenas et al., 2014; Freeman et al., 2001; Vaez-Sarvari et al., 2022). This study shows that the 

ITS region is not suitable for identifying Hue Ochna species, but its sequence found a solvent in 
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the phylogenetic relationship between Hue Ochna populations, while the phylogenetic relationship 

between the trnL-F sequence and Hue Ochna populations was not found. This is similar to the 

research of Vaez-Sarvari et al. (2022) on the genetic diversity of cantaloupe (Cucumis melo L.) 

landraces. To enhance the reliability of phylogenetic outcomes, it is recommended to sequence 

various gene regions, such as nrDNA ITS, or use diverse marker techniques to reveal genetic 

diversity. Moreover, the data obtained in the current study will inform subsequent phylogenetic 

investigations of both Hue Ochna populations and other plant species. 

Table 3. Comparison of ITS sequences of 20 Hue Ochna samples  

Sample Taxonomy Identify Reference 

M1 Ochna natalia 96.83 KF263189.1 

M2 Ochna natalia 96.86 KF263189.1 

M3 Ochna mossambicensis 96.83 KF263218.1 

M4 Ochna mossambicensis 96.99 KF263218.1 

M5 Ochna natalia 96.83 KF263189.1 

M6 Ochna mossambicensis 96.36 KF263218.1 

M7 Ochna natalia 96.32 KF263189.1 

M8 Ochna natalia 96.83 KF263189.1 

M9 Ochna mossambicensis 96.05 KF263218.1 

M10 Ochna mossambicensis 96.49 KF263218.1 

M11 Ochna natalia 97.2 KF263189.1 

M12 Ochna mossambicensis 96.42 KF263218.1 

M13 Ochna mossambicensis 96.5 KF263218.1 

M14 Ochna mossambicensis 96.5 KF263218.1 

M15 Ochna mossambicensis 96.51 KF263218.1 

M16 Ochna mossambicensis 94.49 KF263218.1 

M17 Ochna mossambicensis 98.68 KF263218.1 

M18 Ochna mossambicensis 96.3 KF263218.1 

M19 Ochna mossambicensis 97.01 KF263218.1 

M20 Ochna mossambicensis 96.5 KF263218.1 

Genetic relationship analyses of  20 samples of Hue Ochna  

The genetic distance method based on the ITS sequence was performed with MEGA 11.0 

software. Tajma’s Neutrality Test was calculated on the basis of the ITS sequences of all 20 Hue 

Ochna samples. The 20 sequences (m) gave 9 segregation sites (S) and a nucleotide diversity (π) 

of 0.00274053, revealing very low nucleotide diversity (Table 4). The substitution pattern and 

rates were assessed using the Tamura and Nei (1993) model, considering the relative values of 

instantaneous r during evaluation. For simplicity, the r values were standardized to 100. Notably, 

the transition rates were higher than the transversion rates, in bold and italics, respectively. The 

nucleotide frequencies were distributed as follows: A = 25.00%, T/U = 25.00%, C = 25.00%, and 

G = 25.00% (table 5). 

https://www.ncbi.nlm.nih.gov/nucleotide/KF263189.1?report=genbank&log$=nucltop&blast_rank=1&RID=5VT5N3YU013
https://www.ncbi.nlm.nih.gov/nucleotide/KF263189.1?report=genbank&log$=nucltop&blast_rank=1&RID=5VT5N3YU013
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263189.1?report=genbank&log$=nucltop&blast_rank=1&RID=5VT5N3YU013
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263189.1?report=genbank&log$=nucltop&blast_rank=1&RID=5VT5N3YU013
https://www.ncbi.nlm.nih.gov/nucleotide/KF263189.1?report=genbank&log$=nucltop&blast_rank=1&RID=5VT5N3YU013
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263189.1?report=genbank&log$=nucltop&blast_rank=1&RID=5VT5N3YU013
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
https://www.ncbi.nlm.nih.gov/nucleotide/KF263218.1?report=genbank&log$=nuclalign&blast_rank=1&RID=5Y3DNX4W01N
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A tree topology was automatically generated to estimate maximum-likelihood values, 

yielding a maximum log-likelihood of -941.944 (Table 5). Genetic relationship analysis of 20 Hue 

Ochna samples using the Kimura-2 parameter model showed a low genetic distance (0.00 - 0.014) 

between the samples from Thua Thien Hue, indicating minimal or very slight differences in the 

population. This indicated a high level of genetic similarity in the population. Notably, this genetic 

distance was lower than the genetic distance found among 21 O. integerrima varieties from 

different regions of northern and southern Vietnam (Trang et al., 2018). 

However, the genetic distance between these samples and two reference samples from 

GenBank was relatively high (0.00 – 0.023), indicating greater nucleotide diversity between them 

(Table 6). Further investigation using other molecular markers may offer insights into clarifying 

the taxonomic status and phylogenetic relationships of these samples. 

Table 4. Tajima’s Neutrality Test Values based on ITS sequence of 20 Hue Ochna samples 

m S Ps Θ π D 

20 9 0.01433121 0.004039533 0.00274053 -1.10586774 

(m = number of sequences, n = total number of sites, S = Number of segregating 

sites, ps = S/n, Θ = ps/a1, π = nucleotide diversity, and D is the Tajima test statistic). 

 

Table 5.  Maximum Likelihood Estimate of Substitution Matrix 

 A T/U C G 

A - 6.24 6.24 12.51 

T/U 6.24 - 12.51 6.24 

C 6.24 12.51 - 6.24 

G 12.51 6.24 6.24  

 

Table 6. Pairwise distance between aligned sequences using Kimura-2 parameter model of 

nucleotide substitution. 
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Phylogenetic Trees Construction 

The phylogenetic tree of 20 Hue Ochna samples and reference species was generated by 

using the Mega 11.0 software and the Maximum likelihood method (Figure 3). The phylogenetic 

relationship analysis results showed that two main different clusters were formed by 20 Hue Ochna 

samples and reference species: The first cluster contained the sequences of 2 reference species and 

the second cluster contained 20 Hue Ochna samples. This cluster split into two sub-clusters: one 

with 17 Hue Ochna samples and another with 3 samples M16, M17, and M19. This result was 

similar to the result of nucleotide variations. Álvarez and Wendel et al. (2003) reported that the 

ITS sequence data has been used in about 66% of studies to analyze the phylogeny and 34% of all 

published phylogenetic hypotheses have relied solely on ITS sequences. This study identified 20 

Hue Ochna samples at the species level by analyzing region sequences, using ITS1/ITS4 primers 

and comparing them with NCBI GenBank databases. However, the lack of species-level variation 

may limit the precision of species identification. Therefore, to achieve accurate identification at 

the species level, the use of ITS along with rbc, matK, and trnH-psbA is suggested. Moreover, for 

accurate identification of various species, the use of specific and distinctive DNA regions from 

both the plastid genome and the nuclear genome (ITS) is recommended. 

 
Figure 3. Phylogenetic tree species of 20 Hue Ochna samples with the reference species using 

the Neighbour-joining method. Numbers near nodes represent bootstrap proportions. 

Genetic structure of Hue Ochna population 

https://quillbot.com/
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The results of the analysis of the ability to group the Hue Ochna samples with genetic 

similarity using the Structure software are shown in Figure 4 

 

 
Figure 4. Genetic clustering of the Hue yellow apricot population. 

Figure 4 shows that the Hue Ochna samples could be assigned to different genetic groups 

with probability (LnPr) depending on the number of groups (K). The probability was lowest when 

K = 3 and highest when K = 1. This indicated that the Hue Ochna samples were genetically 

homogeneous. A field survey in seven localities of Thua Thien Hue province revealed that the 

main seed source was Hue Ochna, propagated by seeds. Some households applied eye grafting to 

accelerate flowering. The breeding and propagation process generated some point mutations that 

differentiated the samples within the population. Moreover, cross-pollination occurred between 

different individuals in the population in nature, due to the pollination of bees or wind. Therefore, 

some genetic variations appeared in the process of reproduction to develop varieties and species. 

Comparison between genetic distance and geography  

The Mantel correlation test was performed by using GenAlEx 6.2 to analyze the relationship 

between the similarity matrix of molecular data for 20 Hue Ochna samples. The correlation value 

was 0.1842, indicating low uniformity between the relationships assessed based on geographic 

distance and the genetic relationships revealed by molecular characterizations among the Hue 

Ochna population. This finding is consistent with the research of the medicinal plant Glehnia 

littoralis in China. The study showed that populations within the same province, despite their close 

geographic proximity, did not show clustering. Instead, certain populations from distinct 

provinces, even over substantial geographic distances, showed clustering in the same group (Wang 

et al., 2016). 
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Conclusion 

In conclusion, within the scope of this study, the ITS marker was more sensitive and resolute 

than the trnL-F marker in detecting genetic diversity in Hue Ochna samples. The Hue Ochna 

samples had low genetic diversity and were genetically homogeneous, possibly due to the breeding 

and natural selection process. This study provided useful information for the research on the 

phylogeny and conservation of the yellow Ochna varieties in Thua Thien Hue. 
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