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Diversity of the gut microbiota of two leaf beetle
species from tea plantations

. *%
XU Shi-Yan
(School of Life Sciences, Guizhou Normal University, Guiyang 550025, China)

Abstract [Aim] To characterize the composition and potential functions of the gut microbiota of two major leaf beetle
pests, Plagiodera versicolora and Humba cyanicollis, in tea plantation ecosystems. [Methods] Microbial amplicon
sequencing was used to analyze gut microbiota community structure and predict the functions of the gut bacteria and fungi of
both species. [Results] The gut bacterial communities of both species were dominated by Proteobacteria and Firmicutes at
the phylum level, with key genera including Enterobacter, endosymbionts, Spiroplasma, and Lactococcus. The fungal
communities were primarily composed of Ascomycota and Basidiomycota, dominated by Cladosporium, Fusarium,
Penicillium, Aspergillus, and Didymella. Although the relative abundance of major microbial taxa differed between beetle
species, there were no significant differences in alpha diversity. Although the bacterial community structure (beta-diversity)
was significantly different between species (P=0.001), fungal community structure was not. A core microbiota, consisting of
shared bacterial and fungal taxa, formed the majority of the gut microbial community in both species. Furthermore, functional
prediction indicated minimal differences in the metabolic potential of both bacteria and fungi between the two species.
[Conclusion] These findings describe the structure and potential functions of the gut microbiota of P. versicolora and H.
cyanicollis, providing a valuable foundation for developing targeted biological control strategies for these coleopteran tea
pests.
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Fig.1 Relative abundance of bacteria at phylum level (A) and genus level (B)
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Fig. 5 Analysis of shared genera between bacteria and fungi

A HEILAE; B MEILATEAT 10 M FEE; ¢ HEAE; D. HEILAEAT 10 M0,
A. Bacterial shared genera; B. Top 10 bacterial genera relative abundance; C. Fungal shared genera;
D. Top 10 fungal genera relative abundance.

Sarocladium( 1.02% ), AR & Xenoramularia
(10.97% ) 148 R 45 7¢ W J& Dactylonectria
(0.92% ).

23 WM AEEMENIIEES T

FIJH PICRUSt 2 T KEGG HIRg$d 4 1il
N b vt P (%) Ji 308 40 B D) BE I 3 A PR TE Level 1
JEH 6 ASThREZE B rh, M e R EE 52
4G ( Metabolism ) AHXT=FBEfe iy, 4300
77.51%A1 78.39% ; H UG &R B AL BE( Genetic
information processing ), 73 5l°4 8.86%#1 8.01%;
IR (5 AL B ( Environmental information
processing ), 43~ 7.60%F1 6.43%; HAYHI

Mg 2 ( Cellular processes ) 475l A 3.39% #l
2.33%, A% ( Human diseases )35l °A 2.50%
F12.49%, FAHUKRSE ( Organismal systems ) 43
SR 1.30%F1 1.19% (1l 6: A ), Level 2 EZ 3k
o E] 32 4A~oheg, K6 (B) RMFERT 10 Uik
3T o M P R R e 52 i ) R e 4
JR FLENE I ( Global and overview maps ), AHXT
SRR 43.03%F1 42.14%; HR WiRK LA
Yi{it ( Carbohydrate metabolism ), AHXf 3= 43
WK 8.41%F1 10.98% ; IR 2 K R AR i

( Amino acid metabolism ), 43l 6.34% Fl
6.32% ; H a1y 43 R #5 B % 32 ( Membrane
transport )( 4.30%7F1 5.21% ). HmAi4} ( Nucleotide



- 718 - R B 244k Chinese Journal of Applied Entomology 63 &
Q\cz 100 [ s m A HIA RS Organismal systems §100 - $tfih Others
Q 5 . ()
té ii ;A;a:lollsm di c% m {55545 Signal transduction
| uman diseases —
o - o | — _ = . .
§ 80 8415 BALHE Genetic information processing g 80 I ] E‘fﬁq 5851 Replication repair
G = AL 2 Eamm S = 5 Translation
g 60 - Envi 1 information p; ing q>) 60 - [ AERLI Energy metabolism
R B .
37 Cellul w BT A AR
% AL Celllar processes % - - Metabolism of cofactors and vitamins
22 40 - ~ 40 A BRI Nucleotide metabolism
§ § = [ii#%3i2 Membrane transport
o 20 — — ~ 20 - HIHMAM Amino acid metabolism
= i = Bk fAHfRi Carbohydrate metabolism
'!.H.i 0 | - -1.H:—,|- 0 £ )7 51 % & Global and overview maps
za =
£ PV HC S PV HC
LS LS
Species of leaf beetles Species of leaf beetles
C 100 HAh Others
u Y44 &4t Two-component system
@ 80 %8k Ribosome
<
~98 = (3R Purine metabolism
o
TE 60 ARl Carbon metabolism
‘m 5 — s ¥ ABCH#Z%E 1 ABC transporters
_"Hi-g 40 | — r— YA R Biosynthesis of amino acids
g::: E I PN = REFRE A 4R Microbial metabolism in diverse environments
<
= At T . L
&) 20 - - Hitk 4414 R Biosynthesis of antibiotics
RGBT Y415 R, Biosynthesis of secondary metabolites
0 ARi4HE H Metabolic pathways
PV HC
A ik

Species of leaf beetles

B 6 ZHEET PICRUSt2 Dhaefuiml o4
Fig. 6 Functional prediction of bacteria by PICRUSt2
A BB B BREY COBEREYN
A. Level 1; B. Level 2; C. Level 3.

metabolism X 4.00%7#1 4.00% ). RE &AL ( Energy
metabolism ) ( 3.70%7F1 3.76% ). i By [ ¥ Fi 4=
Z AL ( Metabolism of cofactors and vitamins )

(4.72%F01 3.45% )45 Level 3 JZHALTIME] 112
DIiRE, Bl 6 (C) AFEERT 10 Thfgntr. Wik
i H R R (5 EE Y S ) R Dk A T

( Metabolic pathways ), A% 4= 737010 16.86%
I 16.18% ;5 H U R GLACH 7™ ) A= 1) 5 WL

( Biosynthesis of secondary metabolites ), X} =F
B R 8.21%M1 7.71%; ZJ5 Wb R AN G
1%( Biosynthesis of antibiotics X 5.68%7F/1 5.62% ).
RIS A YA ( Microbial metabolism in
diverse environments ) ( 4.08%41 4.25% ). LM%
W4 1 ( Biosynthesis of amino acids ) ( 3.97%
416 %) %,

iH 7 FUNGuild T 21 g A et B i 18 5
Dihesr-h 3 M SRR 17 N IhReEAd, 3
B, FEE&WNEEEER
( Saprotroph ), M I B 105 e (52 B 3550 Ay
52.00%F1 56.47% ; K& E 5 A
( Pathotroph ), 14 i FH 0130 i[53 it FH 43000 A
32.04%H1 31.90%; F:A:EFEAI ( Symbiotroph )
Y = B AT, A9 P R R e [51 JE PH FR 30 R
15.95%F1 11.63% (& 7: A ). A0 n R g
[ )5 i H ) =D RS R LAY
1 ( Undefined saprotroph ) ( 38.65%7%1 41.34% ).
995 7 ( Plant pathogen ) (22.60% i
18.85% ). sl )i A4 Animal pathogen X 14.40%
Ml 10.66% ). MR MRAES ( Ectomycorrhizal )
(6.44%F1 2.20% ). HFHAFAH A ( Fungal

53]
fift
7



3 Rl K PRI T U I BT 719
A B
- 100 - etk B 38 Symbiotroph Al 00 - HAtl Others
X m & IR Saprotroph 32 B AKJEH Wood saprotroph
E %5 373U Pathotroph E B SR X3 E 57 Undefined symbiotroph
g 80r s 80+ B R X4 E A Undefined saprotroph
S 5 m R Soil saprotroph
E _% m }#4) /& 2 B Plant saprotroph
g 60 - z 60 - FEY7%5 R A Plant pathogen
E E B 54/ 2 Litter saprotroph
= = BB %4 &I Fungal parasite
e & " AR AR E AL Ericoid mycorrhizal
e 40r = 40+ P94 % Endophyte
& s — — = SMERREEE Ectomycorrhizal
e W #FE 4R Dung saprotroph
% 20| %P( 20+ -_ — w ABEARA Arbuscular mycorrhizal
&= = ] F#isI5 2 Animal pathogen
m 3h4) % A Animal parasite
® 0 ® 0 | SN A B A Animal endosymbiont
PV HC PV HC
W REEPES

Species of leaf beetles

Species of leaf beetles

B 7 HEHEET FUNGuild ThEEFM 5 47
Fig. 7 Functional prediction of fungi by FUNGuild

A. BEFITA; B, UIBESSHE. A. Trophic modes; B. Functional guilds.
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