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Analysis of endogenous bacterial community composition and
diversity in Spodoptera frugiperda across different
developmental stages
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Abstract: [Objective] To investigate the species composition, dominant taxa, and diversity
characteristics of bacterial communities within Spodoptera frugiperda at different developmental
stages, thereby providing a scientific basis for further exploring key microorganisms associated
with S. frugiperda and developing green control technologies based on symbiotic bacteria.
[Methods] High-throughput sequencing of the 16S rRNA gene V1-V9 regions of bacteria from
S. frugiperda at different developmental stages was performed using the PacBio sequencing
platform. The structure and diversity of bacterial communities across these stages were
systematically analyzed. [Results] Bacterial communities within S. frugiperda at different
developmental stages were annotated at multiple taxonomic levels, resulting in 35 phyla,
72 classes, 189 orders, 322 families, 678 genera, and 1 074 species. At the phylum level,
Pseudomonadota and Bacillota were consistently dominant across all developmental stages. At the
genus level, Enterococcus was the dominant genus in the 2™ to 6™ instar larvae. During the pupal
stage, Providencia became the dominant genus, with a relative abundance of 78.13%. Additionally,
Serratia was the dominant genus in female adults, accounting for 71.00% relative abundance,
whereas Enterobacter was the dominant genus in male adults, with a relative abundance of 39.18%.
Diversity analysis revealed that the egg stage exhibited the highest Shannon diversity index and
Chaol richness index among all developmental stages, whereas the pupal stage displayed the
lowest levels of both bacterial diversity and species richness. Functional prediction indicated that
the abundance of functional categories in bacterial communities was generally consistent across
different developmental stages, with metabolic pathways showing the highest abundance.
[Conclusion] The composition and diversity of bacterial communities in S. frugiperda exhibited
developmental stage specificity, with the highest bacterial diversity and richness observed in the
egg stage and the lowest in the pupal stage. Dominant taxa varied dynamically across
developmental stages. At the genus level, Enterococcus, Providencia, Serratia, and Enterobacter
were the dominant taxa and may serve as key targets for green control strategies. This study
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clarifies the species composition and community differences of bacteria in S. frugiperda across
developmental stages, providing fundamental data for further investigating the mechanisms
underlying host-symbiont interactions and developing green control technologies.

Keywords: Spodoptera frugiperda; developmental stage; high-throughput sequencing; bacterial
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1.3 DNA ZEl5 PCR # 1§
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1M 1% T B8 J& (Enterobacter) 4 HE 1%, HL 14 P 3 &
(1 2B). K L 2 FEPE AR AL 34 5 T oK
AL, R R E BRI, B0 I
W4 B B P RE 2 RE R R, AR 4l HU B A
W B, TR R DB R E 4R,
W 301 5 8 I A 00 B4 T R S A T 1 e B
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*1 EMARBARLENEREAEE ST KRN IRYE

Table 1
of Spodoptera frugiperda

Number of annotated bacterial taxa at different taxonomic levels across different developmental stages

Sample  Phylum Class Order Family Genus Species

E 21.3343.18a 38.00+8.50a 91.00£21.39a 145.67+30.93a 238.33+59.47a 323.67+78.86ab
L1 16.67+1.86abc 25.33+3.71abe 57.67+8.51bc 98.67+£16.89abc  155.67+31.39bc 211.67+45.09bc
L2 7.67+0.88ef 10.00£1.00de 17.67+2.02d 29.33+0.88¢ 34.33+0.88¢ 43.33+0.33de
L3 7.00£0.00ef 10.00£0.57de 20.67+1.76d 34.00+4.58¢ 43.67+7.17¢ 56.00£11.16de
L4 7.00+1.54ef 9.67+1.33de 18.67+1.76d 31.00£2.52¢ 36.00+2.52¢ 53.33+4.33de
L5 20.00+2.65ab 32.67+7.06ab 76.33£16.25ab  135.67+£30.20ab  246.67+49.94a 336.00+68.46a
L6 9.33£1.33def 13.00£1.53cde 27.00+2.65¢d 43.33+0.88de 63.00+1.73de 79.33+4.05de
P 4.33+0.33f 5.67+0.67¢ 13.00£1.00d 19.67+2.73¢ 25.33+£5.33¢ 27.33+£5.84¢

F 15.00+2.65bcd 22.3344.34bcd 51.6749.91bc 88.33+18.48bcd  136.33+33.55¢cd 170.67+44.18cd
M 12.00+2.08cde 15.33+2.84cde 36.33+4.37cd 64.67+2.85cde 90.33+4.70de 112.33+4.41cde
Total 35 72 189 322 678 1074

Values are mean+SE. Values in the same column followed by different lowercase letters indicate significant differences in the

number of annotated species (P<0.05, Duncan’s new multiple range test).
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Figure 2 Relative abundance of bacterial communities in Spodoptera frugiperda at different taxonomic levels
across developmental stages. A: Phylum level; B: Genus level; C: Species level.
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Figure 3 Venn diagram of bacterial communities in Spodoptera frugiperda at different taxonomic levels across

developmental stages. A: Phylum level; B: Genus level; C: Species level.
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Figure 4 Alpha diversity of bacterial communities in Spodoptera frugiperda at the OTU level across different
developmental stages. A: Shannon index; B: Chaol index. Values are mean+SE. Different lowercase letters above

the bars indicate significant differences (P<0.05, Duncan’s new multiple range test).
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Figure 5 Beta diversity analysis of bacteria in Spodoptera frugiperda across different developmental stages. A:

PCoA plot; B: NMDS plot.
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Figure 6 LEfSe analysis of bacterial communities in Spodoptera frugiperda at different developmental stages
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developmental stages based on PICRUSt2. A: Second functional level; B: Third functional level.
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