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FEFR I, AN R BRAE 9 5l 53 ik L 28 R AR PLBR
HEREE . CBUIHIREREE , f1)e T Z RS2 A0
FGEAE DTS XS 3k 26 3% O3 7 A 4 2
VLA, A=A A DL G 30 R A= B ia
BORTE L H ST 07 TS T —E RITTE
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Siue, ZRIHEEZL AR (Saccharopolyspora spinosa)
T o G A R 7 A T ) o e | R R
ARG ey SRR AR AL T, Al AR 4R
BT A SR, R O = 4 SR AT A
(Bacillus thuringiensis ) W) 3T HUF 3E PR KA 2 By
6 b SR 1 B 5, (B Y 3R B R kb B
BRI KA T —E BB I, 75
BLAZHRR ) LB B TR A T R TR M I
A VTR QI (Serratia marcescens ) J&—Fh 4

22 IRIMERY 2T AN 2R, X 2R R R (Mythimna
separata) ., By £ 3 Y 2K Wk 4 1 (Phthorimaea
operculella) . Bk/NE U B (Carposina sasakii) . ¥
4k H (Bursaphelenchus xylophilus ) 55 2 Fi | HL ¥4
AU EEARE RN, AR J7 Rl A 28 1 )k
G T ST IR A SE T3R5 1 0 47.06% . 91.00%,
BRI A BT LB A B & 7

SEU BFFER WL, R BV ER IR AN RE A A 4K
PP £ A BB, A T SE A R S B AR
4 (Batocera lineolata) W17 F MK B rh i 2 5 7%
1 SORH O 7 BV G P, DT R 322 R 2 7 A B AR A0
RS GIAb, Al FERS BTV B G X A A
Y& ( Cnaphalocrocis medinalis ) i 7% HMLEEAF 9T H &
B, A BT VDB QTR R R O\ A I 5 75 L i
HUE SRS, MR, PRME T E N A A
OCIE PR N o [RIRE ) i B S5 . ) RE AR i B
GAE YRS T VD 75 LG BA 19 A 7N 52 g (Bactrocera
dorsalis) FI i 45 A B\ (Diaphorina citri) 4 &
PR R B B Mk A g D, R b
FRBE Z19 Xof Bl 57 2 M 3 i 4l L 7 d R IESE T
h 80.21%", HATHAF RN T 1, 15 iR R L
BTV E TG TR A= G S Wl 2 b £ 732 Wk 17 1 52 il 7 S
BRIRE . ASHFSY N ZE IR TR B SR IR L B Y L
b 5 g g R — RGBT VD TR TG, 8 e
O b, B W ) B0 1 S W i TR 2 AR PR 5
i), 5 FEPR ST HOO L1 5 3 e 1 B0 I ], DU Ry
W L5 Ak Sk B 3 0 R I 1 A 7 R R A
BN

1 #REFE

1.1 ksl
L1L1 ASXR R SHOTRIRL R T A
T (19.96° N, 110.32° E) E K H AR 4 . R H#r it

TR AR IR Al 1L, 10% 114 88 B8 7K F] PR g R 375 L
FEEN, B T 2R SR, R A (27+0.5) °C,
AEXRSE 70%+5%, J6JE# L:D=16 h:8 h,
1.1.2 FA B4 Luria-Bertani(LB) [E /&5 77 5.
JERFE 1R 10 g, BEREEZEUY) 5 g, & ALEN 10 g, Bl
15 g, ZZIBKELRR 1L,

LB W AR K 77 35k R R 10 g, BEREE Y
5g AN 10 g, ZRIBKERZ 1 L

Kovacs MR xF — &R EE 5 g, IRBE
75 mL, HeERR 25 mL,

F JELT 48R 7 I BELT 0.02 g, 95% Z B (1A FH
J3%060 mL, 7K 40 mL.
1.2 EMATBRHFRHEAESE. 4h5MRETE
1210 ERREABEA@EHLE  SURNHE
B A A R 0 AR B AR Y R b TR I 4
do FEHE NG TAEA b, AR5
75% CTEFRF L 1% FAC R BT AU T A 5L
by TR gk 4y H A R TR T B K B AL B, T
K K A BY T B JF BRI LB 8537 3%
SR, LY G U, TR (25+1) °C [
FEAE N, 24 h 5 X RE R WL b 9 TR 3% T2 8 1T
WMELIF L% FETC R ERAVER] N, fi FHAE RS AT 1
HLJE 1o A FZ AR T PR A TR RV B TR LB A
FRIRAE PRI R SR .
122 EHRBIFALTLEMWFER

(1) % B b B 78 M 500 4 P PR T S M

FE LB 3555 3k X 4359 20 04 75 00 B Rk, T
MR 7 i AT B T 0 1 5tk R e [
RPARAE(25+1) C TIHIRKES 24 h, IEARFLEE
F2 M 8 IR L P TR VRO A RO B 2 [ A
g

()T E

o8 A FR K 43 B8 2l Ak I A 100 o 1) B
TRV AERT ) LB WA R 32 36 mh, k% 5 9% 24 h
2, F B TR DNA 38051 6 156 BH A3 B2 Cp ) B ik
i) DNA, {iff Ji i H1 5] 9 (27F: 5'—3" AGAGTTT
GATCCTGGCTCAG; 1492R: 5'—3' CGGCTACC
TTGTTACGAC)#17 PCR 4 45341 .
123 EHegEEA LR

(1) 25 R

FH AT 2 75 D 1R 95 10 50 TR IR BAE 3% 11
KOH #2184 shfF e . A k22, A0 B



B 4 ] TEL R4 AEB T FCA-1 B4 B .

B T Lk R SRR T TR R 2 A 2 A S 629

PEARBE LN “+7), RZ A PAPEARE ek “=7) .

(2) i A AL E R

HUAFR A2 10 % 33 S AL S 500 pl A
W LB WAREE SR . AR EAW AN
PEGER “+7), RZMEHBAEGER =),

(3) Hupl & A

W 70 uL 5 5 TR (10° cfu-mL ) A &
Ao AENE . TR B T ER R A LB
B SE PE AR D . FRE 1~ 2 d WLESH PN 20, 7
ko QSRR AR B R BRPE GE R “+7), T AR
WA BAPEGER “=7) .

(4) s

I A R S0 A A 1T R o i 5 ST Al 1Y)
Wi, B 37 C gt 24 h)m, WA R BA 4040 55
ARBE H BUAE A AR R A X, ATt ftk
BEA R GER “+7), RZAFMEGER “=7) .

(5) W51 B2 )i

A AR TR T RS SR B P 3G 55 48 h
) 55 22 W A 2 mL Kovécs MM 7] 398 7 -
BE R WA 2T R M PRPEGE ol “+7), 2 M BT
GeR“=").

(6) H 3215

H 200 pL B FELTHE 75 DI B AR A R A
Brgpdkrp o BUOARL N BAYEGE R “+7), A B
PEGEN“=")

(7) ¥ I

P A 00 TR ) £ 2 b 2 0l SRR RS FR 3 L, 30 C
K537 48 h Je WSS Teis w2 B, A A R, Te)
B
124 R E KB E R AK G BT F A1)
LT 6992 HL ODgoo=1 MBI, IR 10°
cfumL ' M2, W ETE K, B4 310 H
52, (T FHmE 55 50 FOKR I Fr (B i ie 3 g, 2N
O 4 mL)WESE, BUB S AR, B ER 20 Sk
T BRI 3 WA, 43T 24, 48,72, 96, 120 h
it B b IR FE TR, IR LTsg M B AR
X [a]
1.3 EEEE P RNAE Y SEENE
131 REAHTRAE (IS IERXT E LA
AEFRAE A E R (g it i 3 g, JHZG Rk 4
mL ) 43 51 51 56 FH 35 K RV B 4 10° cfu-mL " (ARG

B b A AR %5, A K — By AL
Wk 3k, BHAIAELE, BN ER
20 3k iy, X B4 FRic A CK-1, CK-2, CK-3, Ab#f
HFRiCH Al-1, A1-2, A1-3,

24 h J5, S B BEBOG R 2 AL BEA 10 k4l
I b o ffE R A TAE & T,
e 70% £ B0fE 51l 57 3 ik &) U U 30 s,
MU R TC T 7K R TG TR W R % i i gt 3 4k, TG
P TR AR R AR R AR S T FHJC BT J) 59
TFH A RE BB, 4 1 18 S I FH TG TR W R 2% P T
Yk 3 RIG A 0.1 mL JG /K 1 JC 5 73 10
oK E N AR R ERRIR S, WA TR,
B 5 A—80 °C. R I IR VKA Hh DR AR
132 #AEHSHERE K 1.3.1 7P
FERIRE 2 2 19675 IR 25 B A BR S Rl 71
A Z A PRI E . ff 1 OMEGA Soil DNA
kit ) SR B LI B DNA, XF V3 + V4: 338F
806R X 3 it 47 M )3 (5] 4 : 338F: ACTCCTAC
GGGAGGCAGCAG; 806R: GGACTACHVGGG
TWTCTAAT ), 745 3R & Se R4 overlap 5¢ R il
TR, [R50 BTt AT B N 8, X 53
K5 #AT OTU AWy dp o3 2874500, BT
R A R AT Z RS BT, BB TR
Wi 7% 3% FE 1Y Sobs. Chao. Ace $8%54, [ MLAEVR
Z R RS Shannon, Simpson 840 DA M e W74 76
5 Coverage $541; FE T d82 A5 B, TES 6
KOV E S TREVR G5 B ST AT . IRPEREAS 22 1]
A W Rl A BRI, R SRR 57 i AR
PR DG I 28 HE AT 4387, f ] Network XA 2% 9 2%
0a 00 [N = N o = N [T < S C O - o ( FI 1
Network W & 43 #r & I 31 B 5 o0 P (Degree
Centrality) . %% Z2 5 (Closeness Centrality) . 744
rh 0 P (Betweeness Centrality) 55 @& ¥ . f# ] 1-
Sanger V-5 XA BRI TR 4047
133 16s ZheeFA i PICRUSt2 v2.2.0 {4
FLERST 16S 948700 P 45 b AT T REF . 3@ ad
PICRUSt X} OTU =F R 17hnifEfk, Bl LFx 16S
marker gene 7E 4 Fh 5L K 24 11 19 copy % H 521
Bl Ji5 3 5 A5 OTU X I [ greengene id, 3k 3
OTU X} i [ COG ZK % 17 & Al KEGG Ortholog
(KO)E K, I8 %4 COG EEMKO £F.,
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#i COG i ERIME S, I\ eggNOG HHiz 12 Hh bt
% COG (s B L IhRe(F B, NI E|ThaE
3 MR PE KEGG #U¥E & i 15 2., 3K 13 KO,
Pathway., EC {5 &, 7R #E OTU F 134 Vi fg
R FE

2 HERESH

21 EMMRRBHFEAENIBSEE

211 BHRBALERER ZEKRIVEEREK
B QYL AT B 1 s, XA
2L, RIOCHIRIE, A &8 EH, TR IR A
LR E2d RN G N A L i AR € B PR )
= AR HE T AT wek .

. PO il
g 1o
e

* e i
E1 FEFZRFBEREEIZE
Fig.1 Gram-stained micrograph and streak plate
pattern

212 EHMHTFEELER  WFL5HRZ Genbank
Blast [bXf, iZ 5 Serratia marcescens AR-0130 T
¥k . AR-0123 T #% . AR-0099 B ¥k . UMH2 B ¥k .
UMH?7 B #R A1 SHR2-7 T8 #k 45 1) 38 7% AR UPE 35 A
99%. AR 53 B3 1 B HUREAS v H 20 2 SRS v B
R, AR 77 B B AR Y 40 5

213 WHRAZEAMMEZLER LAHAE
B UE, 4325 Hh RS BT Vb B TG TR TR PR T 22 R
PR, AN | 8 R UL S R TR AT R TR v
B LTGRO AR A, (E B AR A B AN 25 i G
AR GE D, ZRHICE M S LA, & Y FI,
PR e 6 AR TE 3, w4k R . 3213k
Une it SyS1 S e R AW | BUN s W N o ST Y
MR o o SR Ak S 0 0 | Wt 6 4 SR e B, 2% TR A

HA W E AL S A TR, (02 PR ] 0 i iR
FR AP Y 2R MRS PR P, A LD BB A
BAEIZTA A AL, UL AT L™ AR o3 il 15 77
I A M SN B IR

x1 MRV EREHEUMER
Tab. 1 Physicochemical characteristics of S. marcescens
1R 56 % FX Test name FCA-1
2 B2 N Gram-reaction

W E LS )V Hydrogen peroxide enzyme reaction  +

W glucose +
H #2 1% mannitol +
PR R TR
Monosaccharide HILEE inositol

fermentation test
F{Z=8# rhamnose

P74 arabinose
f#Ng G M Lipid-dissolving activity +
W3] 7 Indole reaction 4
FH LT 2 )i Methyl red reaction

WIS Hemolytic reaction
e T FORBAME, RN,

Note: "+" indicates positive, "-" indicates negative.

214 KRV ERE LR ARGEL T R
LTs, fili/f] SPSS Statistics v19.0 314 10° cfu-mL™
R DT T T TRT BT Ak YOO e Ml 5 13 ik — 0 4 e 1 35
FErp it [a] (3 2), A HURG BT 0 B TG T 10° efurmL !
PRI ARV B BBk LTs 4 60.5 ho

22 EMSBEBPRERESEERNER

221 @@ OUT oA K 2 Al AL B4l AL
% IRZH CK &4 1Y OUT 304391k 26, 15, Hir
FA I OUT 043 5k 13, 2, I AT L, Kl 5 v
By DR 15 e Rt 5 3 i i T P 240 T 1 11

F2 MR ERE R RSB A i
Tab.2 The median lethal time (LTs,) of S. marcescens against S. frugiperda

FHIEH Al /h 95 %E {7 X [A]/h RERpRER KA HHICREL
LTs 95 % CI Slope + standard error X R
60.5 51.2-70.5 3.46+0.531 3.83 0.934
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VEC RIS ZERT T FCA-1 HIZX S 3858 T Hoot B0 b % SO i 3 A 22 IR TR RO S 631

Al CK

B2 5 OUT 5375 Veen B
Fig.2 Venn diagram of bacterial OTU distribution

2.2.2 Alpha $ # M54  Alpha 1§ 505 #7 fi 45
B ) 22 SR 50 (5] 3) 3R, 4b 34 Shannon F5 %X
I T X IR, Simpson 8 50 i K T X iR 4,
i — 25 U BH Ak B 40 1 3 TR R I R AR T
X HRZH ; AbFHZH Ace F5 4. Chao $8%K . Sobs F5 %k
AH T BRZH b & A AR AR (R 22 5548 [ 3% Coverage 15
BB R 1, 32 B RE L AN b BRA A9 41 B 4
PEDU 3 285 S35 0] DL S AR A rh 20 TR 22 A 7 ST
223 HFPEBRLHT

(D Rh2E 75307

X HE 2 5 b R () P o = i R A 7 40 ) 2 5
5387, th LEfSe Z R FpZ A E (& 4)FT A1, 5

XTHRAHAH L, b BRZH AR JE T 1] (Proteobacteria ) 42
E W 49 (Gammaproteobacteria) iy T & H
(Enterobacterales ) HE /R 7% < 7 Bl (Yersiniaceae ) Vb
WKW E (Serratia) i 3 & %, )5 B W (]
(Firmicutesb) 28 ftl ¥ % 49 (Bacill)¥L T i H
(Lactobacillales ) 7 Bk 74 #} (Enterococcaceae) iy Bk
& (Enterococcus ) TEXT HRZH 1 25 5 48, RUIKLBTv>
IR YL DT M 24 h J5 H R T IR
T M i R AR TR . D A, X B rh g 4
B ] (Cyanobacteria)[) g norank f norank o
Chloroplast t.7¢ B bR, REHAEA TR B
TRA AR THATE 20 K2R DNA.

(2) VAP B3 B

TE 8 7KV 22 ) 5 b 57 7 i 200 1 Vi A T
(& 5-A), F4- A BRI A REAR YRR BERFOT6
FEAXT B NT 1 % . KRR, b 3E2
HORE R RS TR A kA R L U IREE
KT & (Enterobacter) , % HEZH ) = %208 Iz BR
R AT 32 B o L . AT, R BV IR AR G
el A S R e £ 1A Wk g T PN Y R TR )
A7 LA R

A B C
1.2 1.6
CRRE =N 3 14 :gl( 2(5) mCK
?ﬁ; . . A1 ?E . " %457 A
=p L0 5121 5
20| . 2 2]
£%5 081 £% 20337
5507_ %y 08 H_coa30_
BE B2 06 ¥ 5251
¥ g 067 XE 4 o220
172} ] R =
2 £05 * =5 S 8151
Oz 041 © 2021 ﬁ <0
0.3 ; : 0 : . 5 . .
CK Al CK Al CK Al
D 28 E 26 F_12 BCK
mCK =
520 mal| 32 mAT| 3] o
5 247 & g 221 =3
om —_
+§Ezz- %Ezof 55 0.8
£520 2318 5%
©Z 18 7516 1 8506
IE}_516, H_5514' R
%"g %'U H_""04_
D= 144 o =121 5"
E g &3 D E
0612' 0810’ * E %02
=101 = 84 °3
8 : : 6 - ‘ o
CK Al CK Al CK Al

A ~F 43514t 3 Simpson. Shonnon, Ace., Chao. Sobs Fll Coverage F540/347 .
A-F represent analysis of diversity indexes of Simpson, Shannon, Ace, Chao, Sobs and Coverage, respectively.

3 Alpha 5815 th
Fig.3 Analysis of Alpha diversity index
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cyanobac‘e‘;‘—?,., B
_ o | -

mCK P

=a:p_ Cyanobacteria

=b:p Firmicutes

=c:p__ Proteobacteria
=d:c_Bacilli

=¢:c_ Cyanobacteriia

= f: c__ Gammaproteobacteria
=g :0_ Chloroplast

=h : o Enterobacterales
=i:0_Lactobacillales

=j:f Enterococcaceae

=k :f Yersiniaceae

=1:f norank o Chloroplast
=m:g Enterococcus

=n:g Serratia

=0:g norank f norank o Chloroplast

B 4 YHE LEfSe MFERERE(NMIIEIE)
Fig. 4 LEfSe taxonomic cladogram of bacterial biomarkers (from phylum to genus)
T 2160159 P A0 € BT 43 A QR XS IR | AL PHEH rp o S W AR Z 2, S AR BRI E

Note: Red circles and blue circles indicate species-level taxa that are significantly different in the control and treatment groups, respectively; yellow

indicates species-level taxa that are not significantly different.

Circos FEAS 59 ¢ R B (&1 5-B) &KW, Ik
TR e AL FRAL T i HE 35%, 7EXT BELL 5 HE 65%;
VW CHE (Serratia) FEACFRZL (5 EE 100%, 7EXT
M2 o5 LR 0% B T T8 @ 7 b 3 2H b e
80%, FEXTHEZH H (b EE 20%.  FH It o] 0, RG B vb
[T 2 % B b DO M S, 0 i, 5 73 0k U 1 N i Bk
Wm0 R, VR IR R AT T R A
di bk BTt

BEY% Heatmap [ (K 5-C) R BH, Bi O 3 7
A, A FRLHAE Z2 T e s 1 i T B, AN AT
W J& (Ochrobactrum) . AT # & (Microbacterium)
AT E (Leucobacter) . 25T # )& (Gemmobacter)
S, SRUIAL BT Vb B QTR R e B b 57 0 16 J e 3R 1
H g i iA HE IR E, il — 2L B0R
PGB B
224 XBEEBMAMBER S HETIEAKT LM
Network P4 i 7R 2 YA B (ERT 15 AR S
YiFh, x4k PR 5 0F B2 3 R T by . AR
71N, A BHLZE 1 240 R ) R S X % 1 Y S
o T R, SR RS BT b B T T Ak 38 A M 5 7K
W &y b i T A M P e = e R e X R (8T 6) o
iE— 20X B TR A T I 4 Tl REC T (3R 3),
25 S B A B Y BE v R I TR R, A %R
b P R TR AR AT N, R4S AL
FHLZH iy 3 SR P R = R 0, AR AR B2 ()

BRI OC 2 AT RES2 24, D2 K B v 7R QA
E B R 18 O HUEBE S, B8 T iE N
JA R AE RS, 5 T iE I ThhE
2.2.5 16S TR HHT

(1)COG Hifgsrgeit

X LLAEAR AT COG TRgsr gttt 45 R an
7 s . I AT LUE , TERR B v, MaAhas
¥4 (extracellular structures ), ZiifI-E2%(cytoskeleton ),
RNA ) i T. F1 & #fi (RNA processing and
modification), Zfiffliz 3/ (cell motility ), K AE L)
WA A . B is 5 4 i AR i (secondary
metabolites biosynthesis, transport and catabolism)
SET)RE T ~F B i X R TR R A
e (o Ji 45 ¥ 5 2 77 %% (chromatin structure and
dynamics), [ fE AL i (defense mechanisms), &% .
1% MR 45 ¥y 585 A= ¥ K& A= (translation, ribosomal
structure and biogenesis), #% 11 & 1Y ¥% iz F1 4% i
(nucleotide transport and metabolism ), 55 I € J7 T
B =F B A A i AL PR, X U PR R AE R U B
BHH R — R L T R U IE Bk A
P& EES g

(2)KEGG pathway

FEACH 2 BE AT 10 A AR 38 % 2 B (55 4) 3R
W, AR R AN S S | A B R A A AR 2R AR
A FRZE R 1Y v A B AR IE B 43 S X 2]
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A
M Enterococcus
W Serratia
Al M Enterobacter
Enorank f norank o__Chloroplast
W Others
CK
0 0.2 0.4 0.6 0.8 1.0
JEK-AE%F B Relative abundance on Genus level
B <%,
%,
2
A
%
O gi—
AR
s 5,
/ ¥ X
J%f *20.77{' & E“&etobac‘e 1
[ &L | loroplast
iﬁf ,o%/% = norank_f__norank_o,_Ch oTop
‘ = Others
o
a0k
o 4
> %
C Abundance  Group

le+5
W73 WAl
- Set2 BCK
- 3etl
3e10 Taxonomy
Te—1 M Bacteria

norank I _Mitochondria
. Burkholderia-Caballeronia-Paraburkholderia
0 Christensenellaceae R-7 eroup
Corynebacterium
Brachybacterium
Paenibacillus
Lachnoclostridium
Devosia
Pelagibacterium
Kaistia
Dietzia
R N Brevibacterium

Ralstonia

P Rhodococcus
Allorhizobium-Neorhizobium-Pararhizobit...

_ unclassified f Micrococcaceae
Paenochrobactrum

R Microbacterium

[N Lcucobacter
I Gemobacter

| norank f norank o Chloroplast
[

Enterococcus

I scrratia
I Enterobacter

Al CK
AREFAERIE (83 BAETK Circos (R ); C.#E7% Heatmap K () o

A. Bar chart of community (genus); B. Circos plot of community (genus); C. Heatmap of community (genus).

B 5 mEUTSEESTE

Fig. 5 Community species diversity analysis chart

FHEAY 1.6 A5 1.2 4% ek MBS Wi 2 e 2 WD ks, e A1 v i 200 T T 0

SRR B BERT 10 AOE I, (A5 0 FRAEA B RRARI
LA, AR RBAL Y 1.05 £550 1.04 4%, Hifthdt: 3 W
8 A B, AT 6 1 I F B AE AL B4 T 1y
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A A5 R B
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CK2 " Enterobacter ® CK Lo ANPR .éﬂ o o
® YiFh(J&) Allorhizabium-Neorhizabium-Pararhizobium-Rhizobium CYN!
Species (Genus) ZERAT I /& Gemmobacter o YFh(JE)

Species (Genus)

444 7% borank_f__norank_o__Chloroplast

B 6 Network &N HTE(E)
Fig. 6 Network analysis diagram (Genus)

®3 MEHORHE
Tab.3 Network centrality coefficient table

R T EEETT BT
GeE;us Degree centrality ~ Closeness centrality ~ Betweenness centrality
CK Al CK Al CK Al
Rhodococcus 0.188 0.1110 0.552 0.529 0.0575 0.0165
norank f norank o Chloroplast 0.188 0.1110 0.552 0.529 0.0575 0.0165
Enterococcus 0.188 0.1110 0.552 0.529 0.0575 0.0165
Serratia - 0.1110 - 0.529 - 0.0165
Ralstonia 0.188 0.1110 0.552 0.529 0.0575 0.0165
Microbacterium 0.125 0.0741 0.432 0.509 0.004 17 0.00821
Enterobacter 0.125 0.1110 0.432 0.529 0.004 17 0.0165
norank f Mitochondria 0.125 0.0741 0.432 0.509 0.004 17 0.00743
Leucobacter 0.0625 0.0370 0.410 0.474 0 0
Christensenellaceae R-7_group 0.0625 - 0.356 - 0 -
Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium  0.0625  0.0370 0.356 0.474 0 0
Gemmobacter - 0.0370 - 0.474 - 0

M A : RNA processing and modification
M B : Chromatin structure and dynamics

M C : Energy production and conversion

I D : Cell cycle control, cell division, chromosome partitioning
W E : Amino acid transport and metabolism

M | : Nucleotide transport and metabolism

M G : Carbohydrate transport and metabolism

I H : Coenzyme transport and metabolism

1 : Lipid transport and metabolism
) : Translation, ribosomal structure and biogenesis
K : Transcription

L : Replication, recombination and repair

M : Cell wall/membrane/envelope biogenesis

N : Cell motility
M O : Postiranslational medification, protein turnover, chaperones
M P : Inorganic ion transport and metabolism

Q : Secondary metabolites biosynthesis, transport and catabolism
M R : General function prediction only

S : Function unknown

T : Signal transduction mechanisms

T ! M U : Intracellular trafficking, secretion, and vesicular transport

0 0.2 0.4 0.6 0.8 1.0 M V : Defense mechanisms

35% 5 H: Relative abundance M W : Extracellular structures
[ Z : Cyloskelelon

7 COG IhRES AT KE
Fig. 7 COG functional classification bar chart
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Tab.4 KEGG metabolic pathway abundance

18 %44 FR Pathway name CK Al
#5 /154432 Membrane Transport 9223362(1) 8893502(1)
Rt aEx/IAwi]

7230355(2) 5971694(2

Carbohydrate Metabolism 2) 2)
4g ] lé}/—
Eﬁﬂ.'ﬂ.’f" . 4637216(3) 3982071(4)
Replication and Repair
FIEIRAIHY

4 25(4) 4164
Amino Acid Metabolism 056325(4) 64775(3)

EH1% Translation 3102038(5) 2429396(7)

FEBIE Poorly Characterized 2786866(6) 2942935(5)

fie = Energy Metabolism  2691241(7) 2500881(6)
A Gt

Nucleotide Metabolism
;5% Transcription
Ehetb At

Lipid Metabolism

SEh R R g AR

Metabolism of Cofactors

2381045(8) 1943046(9)
1670556(9) 1591731(11)

1583364(10) 1516609(13)

1558715(11) 1853740(10)
and Vitamins
fEad R ARG S EE

1441184(13) 2299337(8
Cellular Processes and Signaling (13) (8)

VE: 555 N AT K CKE % 2H 4 K EGG a4
JEREFFHER S

Note: The numbers in parentheses indicate the descend-
ing rank order of KEGG metabolic pathway abundance within
each of the Al and CK groups.
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Isolation and identification of the biocontrol bacterium FCA-
1 and its effects on gut microbiota diversity of Spodoptera

frugiperda

Wang Xinyu®, Sun Mingkai, Xie Jia, Zhang Jie,

Zhang Taiyu, Guo Yuzhao, Fan Yongmei’
(Hainan University, School of Tropical Agriculture and Forestry, Haikou, Hainan 570228, China)

Abstract: Spodoptera frugiperda, a highly invasive pest, causes significant damage to a variety of crops and has developed severe
resistance to multiple chemical pesticides. Therefore, screening suitable biological control methods has become an excellent
alternative solution. In this context a pathogenic bacterium FCA-1 was isolated from the naturally dead larvae of S. frugiperda
reared indoor, and it was identified as Serratia marcescens. The experiments showed that the median lethal time of FCA-1
suspension at 10° cfu'mL™" to the 3rd instar larvae of S. frugiperda was 60.5 h, indicating significant pathogenicity. Analysis using
high-throughput sequencing technology revealed that this strain significantly influenced the bacterial diversity in the midgut of S.
frugiperda, with genus Serratia as the dominant bacterial group. Additionally, FCA-1 altered the microbial community structure
in the gut of S. frugiperda, thereby affecting immune-related and metabolic pathways such as extracellular structures, defense
mechanisms, carbohydrate metabolism and nucleotide metabolism. In summary, Serratia marcescens FCA-1 has high
pathogenicity against S. frugiperda and can enhance its virulence by altering the gut microbial community structure, showing
potential as a biological control agent.

Keywords: Spodoptera frugiperda; Serratia marcescens; isolation and identification; microbial diversity
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