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ABSTRACT

Trichogramma chilonis Ishii is an important natural enemy of several lepidopterous pests on crops. In
this study, we sequenced the complete mitochondrial genome of T. chilonis (GenBank accession num-
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ber MW789210). The length of the complete mitochondrial genome was 16,147 bp, containing 13 pro-

tein-coding genes, 22 tRNA genes, 2 rRNA genes, and a non-coding control region. The overall base
composition of the genome in descending order was 44.8% T, 41.8% A, 9.0% G and 4.5% C, with a sig-
nificant AT bias of 86.6%. Phylogenetic analysis indicated that T. chilonis had a close relationship with

Trichogramma ostriniae.

Trichogramma  chilonis  (Ishii  1941) (Trichogrammatidae:
Chalcidoidea) is an important natural enemy of several lepi-
dopterous pests that feed on crops and vegetables (Nadeem
et al. 2010). It plays an important role in integrated pest
management around the world (Smith 1996; Ahmad et al.
1998). T. chilonis is an endoparasitic insect with strong repro-
ductive ability (Kerima et al. 2018). It can attack the eggs of
more than 200 species of insects. Therefore, the large-scale
breeding and release of T. chilonis is an economically viable
method for the control of a variety of lepidopteran pests
(Edwin et al. 2016). In China, T. chilonis is widely distributed
and is employed in integrated pest management for maize,
rice, sugarcane and other crops (Yi et al. 2014). There are
many studies on T. chilonis, including mass rearing, increase
of parasitism rate and chemoreception (Fatima et al. 2002;
Liu et al. 2016); however, little research has been done on
the genome of T. chilonis. In order to provide some biological
data for T. chilonis, it is necessary to carry out some germ-
plasm analysis. Here, we firstly reported the complete mito-
chondrial genome of T. chilonis, which will provide useful
information for further studies on population genetics, phylo-
genetic construction and other relevant studies in T. chilonis.

In this study, a specimen of T. chilonis was collected from
Danzhou, Hainan province and reared in the Environment
and Plant Protection Institute, China Academy of Tropical
Agriculture Sciences, Hainan, China (110°20'9”N, 19°59'21"E).
Voucher specimens (K30-S03-R118) were preserved in 95%
ethanol and deposited at herbarium of Post-Entry Quarantine
Station for Tropical Plant, Haikou Customs District P.R. China
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(URL, Meng Rui, huamei0391@163.com). The total genomic
DNA was extracted by a Genomic DNA Extraction Kit
(Tiangen Biotech, Beijing, China), following the manufac-
turer’s instruction. The assembly method used here adopts
the method of Meng et al. (2019), and uses the Mitoz soft-
ware package to conduct the assembly with default parame-
ters. The mitogenome was sequenced using the Illumina
HiSeq X TEN Sequencing System 2500 platform with 150 bp
paired-end reads. The annotations were mainly compared
with the existing mitochondrial genomes of related species,
and the annotation results were confirmed and modified by
MITOS online tool (Bernt et al. 2013).

The total length of the mitochondrial genome sequence
of T. chilonis was 16,147 bp, with the base composition of
41.8% A, 44.8% T, 45% C, and 9.0% G. It is highly A+T
biased, accounting for 86.6%, showing strong AT skew. It
comprised 2 ribosomal RNA genes, 13 protein-coding genes,
22 transfer RNA genes and one AT-rich region with a length
of 668bp. All tRNA genes can fold into a typical cloverleaf
structure, with lengths ranging from 63 to 70bp. The 125
rRNA (777 bp) and 16S rRNA genes (1391bp) are located
between trnV and trnG and between trnA and trnl1, respect-
ively. All protein-coding genes were initiated with ATN (ATA/
ATG/ATT). Ten coding genes use TAN as the termination
codons (nd1, nd4, nd5, cox2, atp8, atp6, cox3, cox1 and nd2
with TAA; nd4l with TAG), whereas nd3 end with ATA, cytb
end with CAT and nd6 end with GAT.

Phylogenetic analysis of 13 mitochondrial protein-coding
genes of T. chilonis and other 18 species in Chalcidoidea was
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Figure 1. Phylogenetic relationships of 13 mitochondrial protein-coding genes within Chalcidoidea was performed using Bayesian/ML methods. Mitochondrial phyl-
ogeny of T. chilonis and other Trichogrammatidae spedes. Numbers on branches are Bayesian posterior probabilities (left) and bootstrap values (right).

performed by Bayesian inference and maximum likelihood in
Physosuite (Nguyen et al. 2015; Zhang et al. 2020). The
phylogenetic analysis was constructed with 20 different
species of lepidopterous using neighbor-joining tree model
with 5000 bootstrap replicates, and these genes are con-
catenated. The result showed that T. chilonis belongs to
Trichogrammatidae (Figure 1). We expect that the present
result can contribute to molecular identification of this spe-
cies and be helpful to explore the phylogeny of Chalcidoidea.
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