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Abstract [Aim] To clarify the parasitoid species and parasitic status of the overwintering population of the rice stem borer
(Chilo suppressalis) in Sichuan, thereby providing a foundation for the utilization of parasitoids as agents of biological control
for this pest. [Methods] Specimens of the overwintering population of C. suppressalis were collected from 6 sites in Sichuan
from February to April each year between 2019 and 2023. Parasitoid species were identified by morphology and 28S rDNA
sequences. The parasitism rate was also recorded. Adult longevity of parasitoids was determined using honey water as a food
source. [Results] Seven species of parasitoids of the overwintering population of C. suppressalis were identified, including
Chelonus munakatae, Microgaster russata, Amyosoma chinensis, Cotesia flavipes, Eriborus terebrans, Auberteterus

alternecoloratus and Trichomalopsis apanteloctena. Sequences of the 28S rDNA D2 region of 7 species were obtained. A
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phylogenetic tree based on 28S D2 variation indicates that every parasitoid clustered with species in the same family.

Parasitism rates of the overwintering population for each year between 2019 and 2023 were 6.28%-11.78%, 0.81%-5.50%,
0.88%-14.34%, 2.34%-16.60% and 3.47%-18.07%. C. munakatae was the most common parasite followed by E. terebrans, C.

flavipes and M. russata. These four species are widely distributed in Sichuan Province. Average lifespans of A.

alternecoloratus, C. munakatae, E. terebrans, M. russata and C. flavipes were 18.20, 7.89, 6.10, 5.69 and 2.74 days,

respectively. [Conclusion] An abundance of parasitoids parasitize the overwintering population of C. suppressalis in rice

fields of Sichuan. There is consequently considerable potential for using parasitoids to improve the management of C.

suppressalis in Sichuan Province.
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GU141483.1 Microgaster sp.
GU141486.1 Microgaster sp.
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76| Microgaster russata 2
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Jymm 87 9 rCotesia flavipes 1
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AF029124.1 Chelonus sp.
g AJ535956.1 Chelonus inanitus
H 100Y - Chelonus munakatae 2
783607.1 Chelonus sp.

93 |Chelonus munakatae 1
Chelonus munakatae 3

Amyosoma chinensis 3
Amyosoma chinensis 2
98LIAY167647.1 Amyosoma chinense

84 Amyosoma chinensis 1
Trichomalopsis apanteloctena 2
80 Trichomalopsis apanteloctena 3
Trichomalopsis apanteloctena 1
100] | ,IN623821.1 Nasonia vitripennis
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U02962.1 Trichomalopsis dubius
EU378628.1 Oronotus binotatus

99 99 EU378623.1 Aethecerus nitidus
Auberteterus alternecoloratus 1
FJ396318.1 Ichneumoninae sp.

36 EU378404.1 Enytus neapostatus
LEriborus terebrans 3
100[ Eriborus terebrans 2
AY593073.1 Eriborus terebranus
Eriborus terebransl

01 XMO011170918.2 Solenopsis invicta

Rl
Braconidae

G/ NER}

Pteromalidae

YRl
Ichneumonidae

1 mNE 6N EEBRBLR-UEFEENHRSMET 28SD2 FIIMRELX B
Fig.1 Morphology of parasitoidsto the overwintering Chilo suppressalis from six rice planting sitesin Sichuan and
phylogenetic tree based on parasitoid 28S D2 region
A. WEHE % C. munakatae; B. FIEE/NE HE M. russata; C. KRUEEHS[HIE E. terebrans; D. Je (0 B 1%
A. alternecoloratus; E. F4EHHE A, chinensis; F. BE# 2 £98H 1% C. flavipes; G. #Mill4: /% T. apanteloctena;
H. 5T 288 D2 [P RGER B, RITERAMIREE (1000 WHER ), HE (>75% ) #BaRTET Ak,
H. The phylogenetic tree is constructed based on the 28S D2 region of parasitoids, inferred using the maximum
likelihood method (with 1 000 replicates). Bootstrap values (> 75%) are shown at the branch points.
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Fig. 2

Analysis of parasitism rate of parasitoids to overwintering Chilo suppressalisin 6 rice

planting sites of Sichuan Province
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A. Cluster analysis of different parasitoids in different locations. Red indicates an increased parasitism rate;

B. Parasitism rate of parasitoids in different years; C: Parasitism rate of different parasitoids. Linear mixed effects
model was used for analyzing parasitism rate of different parasitoids from six rice planting sites in five years,
species of parasitoids was fixed effect, year and location were random effects. Histograms with
different letters are significantly different at 0.05 level by Tukey’s HSD test.
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overwintering Chilo suppressalisin 6 rice planting sites
of Sichuan Province
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In the box-and-whisker plots, the upper and lower edges of
the boxes indicate upper quartile and lower quartile
percentiles, respectively. The whiskers show the range to
the upper and lower extremes, the solid lines in the boxes
represent the median lines. Values sharing the different

letter are significantly different for adult longevity at 0.05
level by Tukey’s HSD test.
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