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Abstract: For sustainable control of fall armyworm Spodoptera frugiperda, based on 16S rDNA and
ITS high-throughput sequencing analysis, species annotation, diversity analysis, species composition
analysis and functional prediction of the gut bacteria and fungi of S. frugiperda feeding on maize, wheat
and Veronica polita were carried out. The results showed that 214 species belonging to 164 genera, 106
families, 72 orders, 30 classes, 20 phyla were obtained by bacterial annotation, and 237 species belong-
ing to 154 genera, 90 families, 46 orders, 23 classes, nine phyla were obtained by fungal annotation. Fir-

micutes, Actinobacteriota and Proteobacteria were found to be the dominant bacterial phyla in the intes-
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tines of S. frugiperda fed on maize, wheat and V. polita, and Ascomycota and Basidiomycota were the
dominant fungi phyla in the intestines of S. frugiperda fed on maize, wheat and V. polita. Enterococcus
was the dominant genus in gut bacteria of S. frugiperda feeding on maize, wheat and V. polita, with a
relative abundance of 70.86%, 25.42% and 72.02%, respectively; Trichosporon and Sarocladium were
the dominant genera of intestinal fungi of S. frugiperda feeding on maize, with a relative abundance of
57.28% and 17.38%, respectively. Unclassified Saccharomycetales, Microascus and Trichosporon were
the dominant genera of intestinal fungi of S. frugiperda feeding on wheat, with a relative abundance of
29.31%, 27.01% and 15.45%, respectively. Unclassified genus in Dipodascaceae was the dominant ge-
nus of intestinal fungi in S. frugiperda feeding on V. polita, with a relative abundance of 61.79%. The di-
versity of gut bacterial communities of S. frugiperda feeding on wheat was the highest; the diversity of
intestinal fungal community of S. frugiperda feeding on V. polita was the highest, and the richness of in-
testinal bacterial and fungal communities of S. frugiperda feeding on V. polita was the highest. The func-
tion of intestinal bacterial community in S. frugiperda feeding on maize, wheat and V. polita was mainly
related to metabolic pathways. The function of intestinal fungal community of S. frugiperda feeding on
maize, wheat and V. polita was mainly related to basal metabolism or physiological function.

Key words: Spodoptera frugiperda; host; gut; microorganism; functional annotation; community com-

position
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P (CRFHRAE,2019) o HEH TR A b7 16 £ ZR
CEAIRH WIELOL BT IR B A 2E BRI
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LN 0.15mm, LA 10% 14 24 K #b 785 57, HUS #8340
AR, R SRR R 517, AN SRS K
2112, Fh i LR K FAE Y R 22 B B AL o+
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Fig. 1 Rarefaction curves of intestinal bacteria (A) and fungi (B) of Spodoptera frugiperda feeding on different hosts
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SR LB A RESRAR =, I 25 R Be A SR A TR R
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2.2.3 Beta % AR 5H
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O B 2K Feeding on maize
O BUfr /& Feeding on wheat
O BB

Feeding on Veronica polita

B2 MREARFENEM R RHEFENERE (A)MERE(B)OTUFEE
Fig. 2 Venn analysis of OTU of Spodoptera frugiperda intestinal bacteria (A) and fungi (B) feeding on different hosts

*1 RAREFEIHNERRIEEAHFER Alpha SHIERRE
Table 1 Alpha diversity indices of intestinal bacteria and fungi of Spodoptera frugiperda feeding on different hosts

B I DT AR Shannon 4844  Simpson 544 AceF85L Chao #8%k HE R
Group Sample of S. frugiperda Shannon index Simpson index Ace index Chao index  Coverage index/%
AR HUE K Feeding on maize  1.24£0.43ab  0.56x0.16a  69.37+6.83b  68.30£7.33 b 99.98
Bacteria  BUfr/N# Feeding on wheat  2.25+0.12 a 0.18£0.03a  100.54=11.92a 94.58+15.10 ab 99.97
HUEr B k) 1.05+0.27 b 0.59+0.14a  126.584+2.76a 119.83+2.66 a 99.94
Feeding on Veronica polita
iG] I E K Feeding on maize  1.08+0.56 b 0.55£0.21a  65.59+28.17b 65.93+26.94 b 99.99
Fungi HUf/NA Feeding on wheat  1.54£0.29ab  0.4240.09a  58.79+9.17b  57.45£9.12b 100.00
B gy 2.47+0.18 a 0.14£0.01 a  157.04+14.64 a 151.10£16.68 a 99.97

Feeding on Veronica polita

TP B N B AR HE 2 L R A A R NE FREFR IR 242 Duncan FoGHT 2 1% 25 LK 56 22 7 i 3% (P<0.05) . Data are mean+

SD. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

® BURr F K Feeding on maize ~ ® B/ Feeding on wheat — ® BRAr¥8E4] Feeding on Veronica polita

047 4 < 0678
S ° =
N34 R=0.885, P=0.001 S R=0.984, P=0.001
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RE 00 £ 0.0 o®
Q
2 °,° = °
o )
& 0.1 5 _
=] 2 0.2
g g o
g 021" g J
2 e 7 04
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#5134 First principal component (46.14%) 2 1E 34> First principal component (27.72%)

3 MERARFEMNEMRRIHEFENE (A) MEE (B) ELFRSH
Fig. 3 Principal coordinates analysis of Spodoptera frugiperda intestinal bacteria (A) and fungi (B) feeding on different hosts
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7 RN (N B30 ST WA TE AN T A O], AR A DR ) AR R B 430 R 10.58% Al
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SR K /N I T A (1) B TR AR 1 AN
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72.02% ; BUEL /N 22 1) e b 5% 08 1k g 1 240 1 1) DL 34 I
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J AR X 2 B 20 A 21.119% F1120.29% 5 BUES B2 324
{18 R i, 5 1A Wk g T 4 R ) LA i i R AT TR, A
XFEREN 14.50% . Behh , BUE K3 57 3 i i
AR BROEHE G PR 28 B T

>

B

100 1001
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80 1 80

60

401
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Feedingon Feedingon Feeding on

BRER  HRPAE
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maize

W & Glutamicibacter AT J& Corynebacterium 5
FEXT = 505 h 7.34% .5.57% F12.35% ; BUES /NFE

JT 0
F1%) S £ 13 M 17 1 40 R SR DL AR TR, iR AR R IR
¥ J& . Paenochrobactrum A& H T 16 J& Pseudo-
chrobactrum JE ¥ 18 J& Brevibacterium %5 , ¥1X} = F
S350 K 7.05% . 6.42% 4.87% F1 4.13% ; BULX YL BE 4y
[ B b Bk B B A TR BR OE FOTE s i
ZORO0006 , AHXT 4= 4 4.00%

Enterococcus
Corynebacterium
3k 432K )8 Unclassified Rhizobiaceae
F & B Glutamicibacter
m Paenochrobactrum

ZOR0006
[ ] g% EE%E Pseudochrobactrum
w A H 8 Brevibacterium

m Erysipelatoclostridium

Ll; J& Staphylococcus

[ ] Microbacterium

i) Leucobacter
= it Enterobacter
m Tyzzerella
[ ] éﬁﬁﬁ%)ﬁ Cellulosimicrobium
m AW & Isoptericola
m HAl Others

WEEKR  WMEAE RREEH

Feeding on  Feeding on

Feeding on

wheat Veronica polita

B SR AE A Sample of S. frugiperda

4 MEREFEIME R RHEFEMAET(A)FE (B)KFFHERK
Fig. 4 Species composition at phylum (A) and genus (B) levels of Spodoptera frugiperda intestinal bacteria

feeding on different hosts

232 ARBHELUMR

TET TR, TR T TR oK /NZE S U
F1%) R 1t 5 8 0k i T ) A AT AR 2 4y
)k 41.45% .79.86% #198.29% , I4h , H T 11N
AT RN/ INZE (14 R0 1 53 3 B A A T o e 3
I T, R B4R R 57.70% F117.57% (8 5-A) o 1E
JE K-, 22 1R Trichosporon Flar 8 5 J& Saro-
cladium S BUE 52K 1) B b 55 1 0% 1 18 L 1 1) P 4
J& , AT = BE A3 I 57.28% F1 17.38% , R AN 34 A
WWH Y] & Fusarium 5% 7 J& Gibberella Fl Gibel-
lulopsis 55 , AT FE 53904 9.13% . 5.18% F14.16%;
BB H R 208/ NEE T &8 Microascus F1 22 100 1
RS Sy RS /INZZ 1 2 b 0 10k 3 LA A
AR B 3590 4 29.319% .27.01% 1 15.45% , BRAT 3
JEANAA W8S Aspergillus 3 ] J& 1 Diutina %5 , A
X 2 43 51K 7.29% . 4.93% F 4.32% ; WU 4 3 B
A3 A A 2 A N ) e A Mk P R ) £
B, AR FEE K 61.79% , G HYE 4P R A Pyxid-
iophora /BT J& FIERTEEE B A3 J8)8 55, AHXT 4
JE 3500 9.87% .6.21% F15.05% (18] 5-B) .,

2.4 EMSEEGEMAREMNERERRETN
2.4.1 i e

KEGG DI RE TR /AT B , B AN [A) 27 3 1 5
by 57 1R ek A T 200 T 2 A L A AR e L 3t
A AL FR FRES (5 AL A0 sE 1k A
YRGS, HEUE A /N2 TS U0 1) b B 1 gk
¥ 36 A4 TR A I AT B ARG 3 B A v (T 6-A)
X ARG 38 2 1 — 53 Ao B s U &
K /N VI R 2N P 1A I i i T AN TR
FERRAHE AMEA S WA W R A A A 5 SR A )
B AR I 22 5, b 5 U T K A R B A
Ji7 1 240 A ) S R A S ANIEAL & W A= W e A A
AR AR X 32 B A He , IR ZN22 1) T 57 3 i
TE AN P AR =F BERG I, (0 25 R i, Y
03 1 T U R 1) b TR R 1 A R P R
AHXTE BE (P<0.05) 5 5 B 6 K 9 R b 5 73 gk i 1
S0 A 1) SR AR 0 BRI A A AT AR O = BEAR L
FSUEL /N2 R T 20 1) B i, 5 3 i i 8 A4 1 A A
X TR, BE 2257 B3 (P<0.05) R A Z AW
F (Kl 6-B),
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