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a b s t r a c t 

Citrus ( Citrus nobilis L.) is one of the main fruit crops in Dak 

Lak Province of Vietnam; however, a dataset on the endo- 

phytic microbiome of this plant has yet to be discovered. This 

article presented the endophytic microbial dataset from roots 

of healthy Citrus nobilis L. collected in Dak Lak for the first 

time. We found that 4 kingdoms, 30 phyla, 58 classes, 125 

orders, 242 families, 722 genera, and 1637 species of endo- 

phytic microorganisms were identified from the sample. Acti- 

nomycetota was shown to be the main phylum (64.36 %) and 

biosynthesis to be the most abundant function (55.64 %) of 

the endophytic microbial community. Data provided insights 

into the composition and functional diversity of the Citrus 

nobilis L. endophytic microbiome, especially novel microbial 

resources. They could be used for the next works towards ap- 

plying the endophytic microbiome for sustainable citrus pro- 

duction. 
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pecifications Table 

Subject Microbiology: Microbiome 

Specific subject area Molecular biology, Bioinformatics 

Data format Raw (fastq.gz files), Filtered, and Analyzed 

Type of data Figures, Table, and Fastq files 

Data collection Roots of Citrus nobilis L. grown in Dak Lak Province of Vietnam were collected, 

and the genomic DNA of the sample was isolated using the DNeasy PowerSoil 

Pro kit. The shotgun metagenomic library was prepared using the NEBNext 

Ultra II DNA Library Prep Kit for Illumina and sequenced using the Illumina 

platform (2 × 150 PE). The taxonomic distribution and functional categories of 

the endophytic microbiome were analyzed using the Kraken2 and the MetaCyc 

database, respectively. 

Data source location • Institution: Institute of Biotechnology and Environment, Tay Nguyen 

University 

• District/Province/Country: Buon Don/Dak Lak/Vietnam 

• Latitude and longitude coordinates for collected samples: 12 °43′ 02′ ′ N, 

107 °57′ 35′ ′ E; 12 °43′ 03′ ′ N, 107 °57′ 36′ ′ E; 12 °43′ 01′ ′ N, 107 °57′ 31′ ′ E 
Data accessibility Raw sequences (fastq.gz files) 

Repository name: Mendeley Data 

Data identification number: doi: 10.17632/khn2zv8jf8.1 

Direct URL to data: https://data.mendeley.com/datasets/khn2zv8jf8/1 

. Value of the Data 

• The dataset provided insights into the composition and functional diversity of the endophytic

microbiome of Citrus nobilis L. grown in Dak Lak, Vietnam 

• The dataset could be useful for comparing the endophytic microbiome of Citrus nobilis L. and

others. 

• The dataset provided the prospect of finding new microbial resources from Citrus nobilis L. 

• The dataset could be valuable for further experiments concerning the application of the en-

dophytic microbiome for sustainable citrus production. 

. Background 

Citrus is one of the main exporters of fruits in Vietnam. In 2022, Vietnam had 120,0 0 0

ectares and produced 3.14 million tons of citrus [ 1 ]. Citrus was grown throughout the coun-

ry, including Dak Lak Province. Among them, Citrus nobilis L. was the primary cultivar grown

n Dak Lak. Previously, we have reported data on the endophytic microbiome of black pepper,

offee, rice, sugarcane, cashew, and banana grown in Dak Lak [ 2–7 ]; however, no data on the

ndophytic microbiome of citrus cultivated in this province have been reported. Therefore, this

ork aimed to establish a dataset on the endophytic microbiome of healthy Citrus nobilis L.

sing shotgun metagenomics for further experiments concerning the application of endophytic

icroorganisms for sustainable citrus production. 

. Data Description 

The current work obtained 37,453,139 raw reads with a total of 11,235,941,700 bp. After qual-

fying and filtering the raw reads, 4334,168 reads were used to analyze the taxonomic distribu-

ion and functional categories. Fig. 1 and Table S1-S7 show that 4 kingdoms, 30 phyla, 58 classes,

25 orders, 242 families, 722 genera, and 1637 species of endophytic microorganisms were iden-

ified from the sample. Among the kingdom, bacteria (98.859 %) were the most predominant,

ollowed by eukaryota (1.12 %), archaea (0.018 %), and viruses (0.003 %). Of the bacteria, Actino-

ycetota (64.36 %), Actinomycetes (63.17 %), Mycobacteriales (35.71 %), Mycobacteriaceae (30.12 %),

https://doi.org/10.17632/khn2zv8jf8.1
https://data.mendeley.com/datasets/khn2zv8jf8/1
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Fig. 1. The endophytic microbiome of Citrus nobilis L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mycobacterium (24.03 %), and Mycobacterium marseillense (2.39 %) were the most abundant phy-

lum, class, order, family, genus, and species of the endophytic microbiome of Citrus nobilis L.

Moreover, unidentified families and genera accounted for 29.55 % and 36.29 %, respectively. In

addition, numerous bacteria, which were reported to play an important role in crop produc-

tion, were identified from the microbiome, such as bacteria belonging to Actinomyces, Strep-

tomyces, Cellulomonas, Bacillus, Brevibacillus, Paenibacillus, Bradyrhizobium, Rhizobium, Azospiril- 

lum, and Pseudomonas [ 8–14 ]. Of the eukaryota, Ascomycota (0.57 %), Sordariomycetes (0.54 %),

Hypocreales (0.51 %), Nectriaceae (0.49 %), Fusarium (0.49 %), and Fusarium falciforme (0.87 %)

were the most predominant phylum, class, order, family, genus, and species of the microbiome.

The raw read sequences (fastq.gz files) have been deposited in Mendeley Data and are available

at https://data.mendeley.com/datasets/khn2zv8jf8/1 . 

Fig. 2 shows that biosynthesis (55.64 %) was the primary function of the Citrus nobilis L. endo-

phytic microbiome, followed by degradation/utilization/assimilation (30.53 %). Of the functions

concerning biosynthesis, secondary metabolite biosynthesis (26.12 %) was the most abundant,

followed by cofactor, prosthetic group, electron carrier, and vitamin biosynthesis (7.27 %); fatty

acid and lipid biosynthesis (5.18 %); carbohydrate biosynthesis (4.03 %); amino acid biosynthesis

(3.18 %); cell structure biosynthesis (2.89 %); and nucleoside and nucleotide biosynthesis (1.83 %).

The raw read sequences (fastq.gz files) have been deposited in Mendeley Data and are available

at https://data.mendeley.com/datasets/khn2zv8jf8/1 . 

4. Experimental Design, Materials and Methods 

4.1. Sample collection 

Three root samples (50–70 g each) of healthy Citrus nobilis L. were collected from three gar-

dens (12 °43′ 02′ ′ N, 107 °57′ 35′ ′ E; 12 °43′ 03′ ′ N, 107 °57′ 36′ ′ E; 12 °43′ 01′ ′ N, 107 °57′ 31′ ′ E) in Buon

Don District, Dak Lak Province, Vietnam, and the sample was then mixed and combined to gen-

https://data.mendeley.com/datasets/khn2zv8jf8/1
https://data.mendeley.com/datasets/khn2zv8jf8/1
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Fig. 2. Functional profiles of the endophytic microbiome of Citrus nobilis L. 
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rate the representative sample. The surface of the roots was sterilized, and then the sample

as stored at −80 °C [ 5 ] until analysis. 

.2. Total genomic DNA isolation, shotgun metagenomic library preparation and sequencing 

Total genomic DNA of the root sample was isolated using the DNeasy PowerSoil Pro kit (Qia-

en, Germany). The shotgun metagenomic library was prepared using the NEBNext Ultra II DNA

ibrary Prep Kit for Illumina (New England Biolabs, USA). The Illumina platform (2 × 150 PE)

as used to sequence the shotgun metagenomic library with DNBSeq-G99 (MGI) machine [ 15 ]. 

.3. Bioinformatic analysis 

Raw data were demultiplexed using bcl2fastq 2.20 [ 16 ]. Sequence data were then filtered

sing Trimmomatic 0.39 [ 17 ] and Cutadapt 2.10 [ 18 ]. The plant and human contaminating DNA

ere removed using Kraken2 [ 19 ]. Taxonomic distribution was analyzed using Kraken2 [ 19 ], and

unctional categories were analyzed using the MetaCyc database [ 20 ]. 

. Limitations 

Not applicable. 
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