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Abstract : Microplastics are plastic fragments less than 5 mm in diameter that are difficult to degrade and potentially
harmful to the ecosystem. At present,studies on the toxicological effects of microplastics on freshwater aquatic organisms
mostly focus on zooplankton, fish, crustaceans and bivalves. In the present study, it explored the effects of microplastics
on the embryonic stage of Chinese soft-shelled turtle( Pelodiscus sinensis) and different concentrations of microplastics on
the morphology, behavior and physiological process of P.sinensis under laboratory conditions. Feeding different
concentrations (0.1 mg/L,1 mg/L,10 mg/L) of microplastics did not significantly affect the morphological index ( tergum
and mass ) and behavioral performance of the 14-days-ages, 1-month-ages, 3-month-ages and 6-month-ages juvenile
P. sinensis. The results suggested that Proteobacteria, Bacteroidota, and Firmicutes the dominant bacteria in the gut
microbiota of juvenile P. sinensis after ingested different concentrations of microplastics and gut bacterial community
diversity did not change significantly. The abundance of gut microbiota of juvenile P. sinensis was significantly decreased

when 0.1 mg/L microplastics were ingested. In addition, ingestion of different concentrations of microplastics could also
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change the enrichment of some opportunistic pathogens and some bacteria related to digestion, such as Bacteroides,
Aeromonas , Cloactbacterium and so on. This research provides scientific and theoretical references for studying the toxic
effects of microplastics on freshwater reptiles and assessing potential ecotoxicological risks of microplastics.
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BRI AR ) AR, T H AR K RGP WA B L. CAMIIESOEE S RGP K
SRR TR oK A R G, BHROBR R = TR S R g . i, i B T O R AR g 7k A
R ELPR RO TOBRE e BIRT 1A TR AR R B 43 ) R (4 137.3£2461.5) n/m” F1(0.167+0.138) n/m’) . i,
AN IFFE R IR, AT BRI A R Rl i, FEBE IR ) 30~50 mg/L.

TR I AFAE T IR TR = B K e K AT b 1 o AR B 2 e K AR A W i 2B A7 /e
T BHARTRR /N AR 5y W — LA W B BRI, 31 BT DLGE o B s B s 275 e Wi Ae il & 5 TR 1
AR RN B AR ST K AR AR W A — S AR A RIVE AR i3 | B BRI, R A s
TR AL, BN, S TERABRLG | 2338 A YT A 2R 40 b i 0 TR I 14 5 ok AT, BRI 2 9
MTE AR 2 AR R BE T SR AR RA SR A A T, AN AR R AT R N R, Uik
FEVRAG | L5 Lol R S FL S A SRR B R L ORI SR A G 1 TR AL R B R, A
PIEATIBR IS | 2538 AR N 1 T8 WA 1) 22 RE P AT 2 E W b 2 U gl i o0 A N 1 5 O Bk 23155
SR A OB A T R, s SO R R 0 0 TR R B ik S A
A AT A A S R O

RS W kst a2kt Gt 20T ORI R sh Y AR N R T
WO AEAE. RAEA MR FRINRK A S RGNS Yk 2 — (U2 5IPE AR AR L, OB R XHR
IR A=W R TR AR 22 S TR R K K AR A 0 1) RGN B 9 K 2 4 b T IR Bh A
2 S AE O BRI, B R 7K 0 e 28 R W A B A FRATY A 2 L/, A TR AR IR K R GE Y
R R Z R BN A2 & o, A T RE SR AGROE R, Z 2 AR R m ™. B, S8l a
( Chelonia mydas) FIHAL RGN LI T BB AELE , IF B R IR FZRBR R O RA LK R
IR A AR K s B W O e 3 W R = .

H AR (P. sinensis) J& T ¥ HRY M Z — REE, Z UM IF FIKSWENE. CAITRETE
i 1) MRS iRk v e BT OB R A A, AR AR B A A B RS Y i R R (R R
ST X BT A HR AR [ A A P A 1 AT R AR S LA TR AR SR O E SR B TE SR E A N LUK
[ 119 S 0 R Ak B e A A | MRS AT R R RE S 056 3 A5 T A R AIE 8 7 T 0 Rl X e A i e
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1 ARtST5E

1.1 SKIGHEARF 4144

HHE IS OISR AR TULI 8 P M i 5 0 B 1L B AR f B 5 0 A VEAE (33° 127 267 N, 119° 147 43" E). ¥4 150
Fe— JE PR 7= 1) A A2 1 B Y [ 52 56 %, R0 R AL A8 ( KB240, Binder, Germany ) #E 47 W74k, I & 15 B 0
28 °C. TEMFb I AR HPOR Wb 7R K 23 DADR R A L 1 B A AR R E - 12 kPa(RIZK LTI 1:1) , JF &
A PR E AR BT B, T 2 rh AR 1 B9 40 s

MR HE 205 (Polystyrene , PS) TR ( AR 10 pm) IR (2.5% ,w/v) (VLR RN PS G088 KL g T
R R A S H AR FF & 0 (http ://www. qiuhuan. com , Tianjin, China ) . >R G272 5 3B X 64 28 k) A8 B
SRR RS HEATRAE , JFAERE UK T i 35 R AR C MG OB R B TR
1.2 WHERRELR

e S 17 e AR TR P A R A T i ) ] R A P AR TS — A L B HE B R R o A R e D B KRR L B
P KR BB HEDLAM 1% , B 3 AR IR OB LA SRAL A5 PRI, B4 T3 3 0, A
HEA R 10 Ho AR ot e AR B o S R Ak A A FE ARV B AR B4 (0.1 mg/Ls L), Pk B b 34
(1 mg/LiM) | BVESEAESIAL (10 me/ L H) A FIRHIALC. AT ATEOUY) . 4 A KR A6 BB
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R T UM I B2 R 0V 0.1 mg/L(L) |1 mg/L(M) 10 mg/L( H) , $if SRR RMER 3 45 25 51, B kL
AR K/ BE A6 8 MR Flu S A i 15>

TR FRAE v A HERE S BEWE T 37 0 AR FRA8 7 B R A6 kT , 7 B R EUIRIR 251 T A HE%S £ 41t
FRDR LI R IR FFAE L=14,D=10. K 1 K (8:00—10:00) LM 3% ~ 5% A EL BB bl (51 42,
W) . ISR B HIAE 25 C ~35 C kM FEAS R FRBE S5 HE B ™= A 5
1.3 1TAEXRE

Sy BIPE SR SERE ) 14 2K 30 K3 AN H 6 A H I HARH A S8 s AR . S5 BN
S0 R IR ART R A TR

(1) 25 K48 K% (%) = (CL2-CL1)/CLIX100% ;

(2) TSR A (%)= (CW2-CW1)/CW1x100% ;

(3) 5 Bt K% (% ) = (CH2—-CH1) /CH1x100% ;

(4 HEFEZR (%)= (W2-W1)/W1x100%.

A, CL2,CW2 CH2 W2 735 2% 82 52 6 1978 H 3 BT 9 7 R s A, L1 . CWT CHIT W1
N B g SCERHT AT R I 0 Y e AR R

AT N 2R S50 7 A UK M 4R & 5256 ( Exploration trial ) | AH & 5255 ( Boldness trial ) | 1 38 52 5 ( Sociality
trial ) F1Ii#3 ( Speed performance test) 525, B RFEAT— DRSS . & IAT Ay 27 DN 1205 96 75 45 R 1) [
)y, I [ o7 B R SE g A, R FHE R ALIC S B MA 15 min BFT A2 A, 525045 005 H A
Il 38 St i ) 3 v AR PRG3R 84K 1 G 9 25 BRI — AR 3 g B T B AR 3l %o 5 2 5
BT . A 67.5%52x50 em (K x FE x5y ) HLUEERAT I HLRE (19 G WCN AR, TF e I 2247 2 S 0.

PRERSLK:  7E T NAS 4 BRI AR 121 1 2 A X8k, 7 A HE 8 i 15 3 IX R, 22 05 78 [ 2 6 B
B SEEAAR G5 J5 AR AL AT R

RS . AE AR [ E AL B EAI— 10x5 em ( BLARXE ) BRI, B — I 3x4 cm
(Koxim ) /N DUEEHERS th A 7ESEITF IR I 10 s S50 D5 T AHERE | SR J5 RS % 80k} & i 10 R840 9 )
NG, 3T BEAGAILI 8 A1 320 8 5 1) SRR, S0 SR 1 3 s ) SR A T 2 7 L 20 AR A i S 60 MR A
2 HAAR K R 5E 42 IS [B] (Time for head out) \ B ASE 42 H B[] ( Time for body out) | JE#R5E 42 Hh BLAY
B[] ( Time for tail out) ; i 20 52 5 MR T A 5218 B ) R 5% 4K £ ( EthoVision V11.5, Noldus Information
Technology , The Netherlands ) 734117 A A8, #5245 — b o 43 B #E %5 32 3l 5 25 ( Distance moved ) | - 34 3 &
(Mean velocity) . 111z sl [8] %8 ( Cumulative duration of movement( %) ).

FEAZ S - A8 AR R o Ze vy 3 A DI, v ) X ek J32 DX, e i1 o A A2 Xk, 47 32 D A
AE KA, FEAE A AT AN IR A [ 2 0 B E B — A 11.5%8.5x6 em (K xBE x5 ) B W ¥R &, 1B I kL& Y
JAFTA /L, A AZ XI5 HUHERE (ARSEE0MA) | ARAH 32 XIS N AN CE AT AT A . AR i DA T o2 " i
ASLIHERS 5 5 AR AL s AT R s>

TSI AE— 25K 20 1.8 m AT 3% P A 220 BE (4 B T8 ook et s ) b — ATEHE 8 S5 T
R/ 7 A P R T T A 30, AR SRR B 1) 1 D8 3, 3 A — AT AR ARAIL, 0 5% S 50 A 1A i 31 Bl i
o R A T A2 P s B 13 A KU ( Maximum velocity ) , BPFE#S T3S 10 em A9 PG RE LK
S ( Mean velocity ) , BIHEESTiEE 180 cm HY~F-XA .

FH SPSS 25.0 eI (IBM, USA) S HTIE S5 FIAT R 2250 S8 Ge i Budis (i e 8 (b s
H%dE ) 435 Kolmogorov-Smirnov F1 Bartlett 6 5045 4 (E A A Tk, 43 H v AR B HE R 8 2= 50 g i),
B ARFF A LA, I EIE AT A AT I IE S0, R R ] Kruskal-Wallis #:56. FHZ 2k 19 43
Hroc s rh AR R 5 98 5 TP o AR B 5 4 DA A L (DL 52 26 v 7 Sk 30 1 398 ) 7 P o 3
f ] R A~ Sy U D B R] R S g0 AL A S U0 Hh (s BE B P2 FE RN RIS 2 38 ) 2 A] 1Y AH DGR R
AT S 58 S R IR AR AH DG 5 I A T 0 3 B 4 2R S5 6 AR 58 5 30 19 R AH G SR S A
2 )5 225357 (one-way ANOVA) Kl FHEBEA T R RAiEAS (Rl b B R] 22 5. S iR PG T T CF- Y8 £ bR o
%) (Mean+SE) 3R, it E KPR E N «=0.05.
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1.4 F7EREY

KT B ZH R0 S 40 A BRZE rh oy S BEAIL S O h AR B 6 I 33t 24 HL I JCTR BY J1 RS S HERS ) BT IT
T RE J5 e i ie s O gl iy KU ETHAE S ( Sangon Biotech , Shanghai, China) , I A1 2N W
R HIR , FRERE i 7 7% 2 - 80 C vKAE R A7 5 . B M AWk 246 50 R BUR A Y RHCA R A #
(Novogene Bioinformatics Institute , Beijing , China) , #] /] Illumina NovaSeq PE250 4t 7547 iy 1 w0 .

JEUR BN ¥ e85 5 Fastp F(V0.20.0) BEAT Bt i 38, il id FLASH(V 1.2.11) FFsEA T PRk, &
B8 i DADA2 5 ik B 7= A F51E 1 51 (amplicon sequence variants, ASVs) $2& 35| ] Vsearch
BAE(V 2.15.0) PR 5 AR ik A R 7 51 B SILVA 4 SSU rRNA %3 %2 (V 132, http ://www. arb —
silva.de) toXHFFIIEHEATH R RS T8 KT E G2k P BEVA (AT 2B, ISR S ASVs £
AR, R QUME2 ki1 3 25 BRI ASV 7K o ZHEMEFEEL, #3d Chaol F 5 FEAN T2
(Chaol richness estimator) . Shannon 2 4 1 5 %4 ( Shannon-wiener diversity index) . Simpson 25 ¥ 4 ¥8 %X
(Simpson diversity index) . Observed_otus 5 %% ( Observed-otus index) . Goods_coverage #& % ( Goods_coverage
index ) .Dominance #5%% ( Dominance index) . Pielou-e 5 %% ( Pielou-e index)7 MBI HEAN £ & E £
FEVE B—PE S IEE. Chaol $8%UA Observed _otus #8 FH K, Fe W B V% F & & 1. Dominance 3§ U1
Pielou-e 850, HEIE W) FR 441 5] BE 8 4-. Shannon ZAEPEFE BOHUK R Simpson 22 A8 KGN | BEVE 2 4F
PERER. Goods_coverage T BRI BHFE i (110 e 78 26 P88 ). SR A Kruskal-Wallis 2 FIAG: 56 i 4% 40 14
T B R AT 25 5 W B P LR

A QUIME2 BPFH5Y B ZAEMEER B AR ME MR T S R I, 25T Weighted Unifrac 185 #E47 £ AR AR 704
('principal coordinates analysis, PCoA ) FIAH{LI: 73 HT (analysis of similarity , ANOSIM ) B A ASV KE AR
MREARTAEY IR AR R IES (V 3.5.3) TG H e FfEEL. R LEfSe 244 (V 1.0) 5¢ B4 ]
2= SEE AP BT, R FHERPEH 50 50 HT (linear discriminant analysis, LDA ) Xif 45 4 22 AT S e Y L LA
P<0.05 F1l LDA |>4 Fi1E LEfSe 73 B A EEL, X B #EA TAR S PRI LDA RN AE AT IR I .

2 HER5590r

21 ARIREMERREXNPEEHRERSHAERNZ M
AR ORI 14 d #1 A 3 A 6 AP B I H 98 75 R AR A KR
BILEBELW(F1).
F1 FRAERBREME TR EERERSSERERE

Table 1 Growth rates of morphological indexes of juvenile Pelodiscus sinensis under different treatments in different ages

AR BT PO 0.1 mg/L(L) 1 mg/L(M) 10 mg/L(H) 2
HH K 2.19+0.96% 2.41£0.36% 2.46£0.37% 2.70+0.78% Hy 10, =0.273,P=0.971
14 d i HH 3.17+0.77% 3.20+0.79% 2.48+0.49% 2.98+1.53% Hj 10, =0.570,P=0.903
R 5.27+1.07% 3.83+0.89% 4.46+0.87% 4.01+0.92% Hj 10, =2.153,P=0.541
R 5.16+0.73% 4.43+0.34% 4.90+0.53% 3.86+0.54% Hy 0, =2.775,P=0.428
HH K 2.67+0.12% 2.23+0.02% 2.39£1.05% 2.40£0.10% Hy 96=4.979,P=0.173
, 5 H 5 3.35+0.30% 2.73+0.78% 2.64+0.52% 2.86+0.21% Hy 96=0.903,P=0.825
R HHE 9.13+0.90% 7.90+0.13% 7.67£0.17% 7.13£0.47% Hj 46=3.317,P=0.345
(ENGie 4.54+0.59% 3.98+0.19% 4.31£0.23% 4.72+0.30% H; 94 =3.672,P=0.299
HHK 11.06+0.69% 9.85+0.62% 10.67+2.26% 10.32+0.36% Hjy 46=1.389,P=0.708
, 5 H % 10.40+0.44% 10.54+0.61% 10.31+0.30% 9.30+0.36% Hy 76=6.551,P=0.081
31 L] 22.92+1.04% 21.43+0.64% 21.85+0.51% 20.64+1.13% Hy 46=3.031,P=0.387
EN: 56.89+3.11% 59.11+1.87% 61.05+1.58% 62.15+3.85% Hy 76=2.532,P=0.469
GRS 21.96+0.39% 20.61+1.22% 20.19+0.49% 21.60+0.83% H, 3, =8.969,P=0.300
6 11 L 21.09+0.34% 18.94+1.09% 19.73+0.51% 19.64+0.82% Hy 3 =3.451,P=0.327
5 H 17.40+1.39% 18.39+2.84% 18.02+0.62% 18.48+1.14% Hy 54=1.270,P=0.736
EN: 61.02+2.04% 56.93+1.94% 58.13+1.60% 58.22+2.07% Hjy 34=2.097,P=0.553

1 . Kruskal-Wallis #3619 H (1 P (H7ER T3R5, P HA/ME R 52,
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FE 14 d B 6 BREE (C) (4 rh AR s R i A 35 o3 v T At 3 A3 5 FR ORI F S iy S
FEGHAM 3 AN HRARA A 20 (BT A R AR A B 0 2 22 5 A 1 e X BRAL (C) AR
I 98 3 s A R s LM 3 b B (R 2 (R 22 AN 3, s vk AR R (H) iy g
B 1) AR v T A 3 AR B S 7E 3 RN, XS IR (C) iy h AR BRI Y e R i T A 3 A
AEFRZE T b AR Y F G SRR R E K R R R S AR BE 2 (L) FE iR EEAH (H) 78 6 H il
BF X RRA (C) AR ) S 35 HY SE RN AR | 3 R i At 3 N A HDR: vk R AL BHZH (H) 1)
AR I T e R R R T A 3 bR Y e R 22 R (H, 4, =1.270,P=0.736).

22 AEREMEBMNBRENPEERETABSMENZME

FHEAE [B1H 347 52 G i e AR R B ) 35 G 8 R 58 8 P s AR 547 R {8 (TR 3 S0 rh Sk o 3
i R] 7 P BT ) RS B A B B] PRI At se SE e g SR B PR | Btis sl ] R)
Z R AR SCHE , 30 B ) 5 AR g A 3 R 5 L Y e R A T 8 354 M (all P>0.05) , BTt
RN AR T K R S AR E AR S P SR T AT, AR R R SLI AA A SR v, SEE AR
HZ BB SR | Bz S R 5 B 2 AR TE 0 25 A DG (all P<0.05) , 5775 H 9 75 HH e A
PREE TG B AHOCE (all P>0.05) (2 2). AN (] A B 8] (1% )y 442 JE 2t 52 56 R AiE L ( S350 H8 SRS ) | iy i o B
(] A B A B [B] ) 09 BREE S U0 A T MR AE (. (32 S 25 Y803 5 A B3 132 Sl [R] %8 ) AN AE 5 35 A
Ktk (all P>0.05) (58 3) , (HAETE BRI | #2852 00 A 28 5230 R AT A (E A7 A o 35 40 G (all P<
0.05) (5% 4).

F2 hEERERSH (SRR YRR BRE KE) 5170 (BB R ER L T E A I E
B4 SEHINE FRRRH T RREHES FHEE BIHEHE) HEEST
Table 2 Pearson product-moment correlation coefficients between factors( tergum length, tergum width , tergum height,body mass)

and behavioral values( traits assessed in“Boldness” trials, behavioral traits in the Exploration trial

and Sociality trial) conducted on juvenile Pelodiscus sinensis

oy > , N VST ” N " N - NN - 3L - N - Ny
BV S BT BIR R BB RalEE TR BibEdiks e B PHEE RiHEdi/ o
WK r=0.101 r=0.102 r=0.101 r=0.109 r=0.109 r=0.120 r=0.222 r=0.222 r=0.157
H P=0.205 P=0.198 P=0.204 P=0.171 P=0.171 P=0.129 P=0.005 P=0.005 P=0.048
P55 r=0.044 r=0.045 r=0.042 r=0.125 r=0.125 r=0.126 r=0.055 r=0.055 r=0.020
e P=0.578 P=0.569 P=0.594 P=0.116 P=0.116 P=0.113 P=0.554 P=0.554 P=0.734
2 i 2 r=0.058 r=0.062 r=0.060 r=0.160 r=0.160 r=0.179 r=0.136 r=0.136 r=0.141
H h P=0.466 P=0.436 P=0.451 P=0.044 P=0.044 P=0.024 P=0.138 P=0.138 P=0.124
ki r=0.065 r=0.069 r=0.068 r=0.107 r=0.107 r=0.123 r=0.101 r=0.101 r=0.102
) P=0.413 P=0.388 P=0.392 P=0.178 P=0.178 P=0.121 P=0.203 P=0.203 P=0.198

TE: 2257 WE W N T HRRIR.

x3 PEEREPRSIRMFERESRNITAHEXES T
Table 3 Pearson product-moment correlation coefficients between traits assessed in “boldness” trials compared to the values of

behavioral traits in the other two types of trials conducted on juvenile Pelodiscus sinensis

AT A RHE(E SR L B ] I JRC S B i WA~ A L B ]
EBIEE r=0.078,P=0.325 r=0.072,P=0.364 r=0.074,P=0.356
NECE r=-0.081,P=0.306 r=0.075,P=0.344 r=-0.077,P=0.335
Ritizsh%/ % r=0.075,P=0.344 r=0.073,P=0.356 r=0.074,P=0.352

F4 FERENKHPEERERFILOMN LT RETAREERXED T
Table 4 Pearson product-moment correlation coefficients between two traits assessed in activity levels

trials conducted on juvenile Pelodiscus sinensis

AT ARHIE(E B S i Btz st e %
BB r=0.257, ,P=0.001 r=0.246,P=0.002 r=0.169,P=0.032
XU r=0.255,P=0.001 r=0.245,P=0.002 r=0.171,P=0.030
BiHiE 8%/ % r=0.291,P<0.001 r=0.281,P<0.001 r=0.216,P=0.006

IE: 22 R RE W T RARR.
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TEARZR S A A S vh 2 0, AS ) e JE PR Ao el o A [l e B A2 PR 4R 2R S 6 A1 8 S 6 33 BR B 45
FRIEA BE 500 (all P>0.05) (B 1). 4 WL (14 d 8.1 A .3 A#H 6 H#) A 6 5256 kb BEXT 44
TR IEER A o 25, L2 R ASR) IR BE A T R o v A6 8 FE e A 30 R Y AT 32 )

14 d % 1A 3 611
2000 2000 - o 2000 -~ 2000
o - RS - IR
= - LSS = = AL g - 42
S 1500 ;
il 1
3 oo ‘ g ~ RET
B AR N .
500 L L L L J
L M L M H
AbEEZH AbEELH Ab¥ELH
b 201 - BRI 20
Q - }EAE 2 - it 2 o
5 s 5 18 B 5 s
i = ) = i
1) 1) T ) 2 B .
51 1.0 }r}! 1.0} }5) Lof - REEE 5 10F - FRLR
ol o bl - FE AR 5 - Ay
0.5 0.5 : ‘ ‘
c L M H c L M H
AbFE] Qb
= = = =
" i) i) R - PR
s 2ol ~mEIm 2ol o~ R 20 - ﬁiiﬁ
= = A £ et £ SRS
Bk - IS B Rl e M B = FAZ G W%
0 L L J 0 L L J 0 L L J O L L J
c L M H c L M H c L M H c L M H
AbFE AbEEZH SGBLIES SGBLIES

SCYGVEE 4 ANALBEAE . C AR ESINGOIBEL L 70 0.1 me/L BIE LB HOIBEN M. BN 1 mg/L B LB BOBRE HL 30 10 mg/L
R ZHs Bk}
E1 FEEHE(14dE.1 B3 A6 Bib) 7R E A2 ) L SR8 % 3R BT
Fig. 1 Juvenile Pelodiscus sinensiss individual activity indicators for different treatments at different ages

AT BE AR FR e AR TE 4 SEER I (14 d 1 A H 3 H 6 AN H) & EBAL B ] YA i 25 2
(14 d3RFEBHIUTE . F, , =0.068,P=0.927 ; BB . F, 5 =0.119, P=0.948 ; B4~ Bk 1 IS i) . P, =
0.134,P=0.939;1 I H SkFIH B . F, 1 =0.397,P=0.756 ; HiL R IR] . F, 4 =0.422,P=0.738 ; 354~ Bk
B E]  F)y 46 =0.446,P=0.722;3 D H S B[] . F, 4o =0.153, P =0.972; Hi B B[R] . Fy 4 =0.174,
P=0.913; A BRI E] . Fy 4 =0.165,P=0.919;6 I H AR HBLHTE] . F, 5 =0.206, P =0.891 ; Fi i 1 34
] < Fy 3 =0.254,P=0.858 ; B4~ B R IR [H] . F, 4 =0.290,P=0.832) (&] 2).

FEUE TSI v R 3, A (] e Tl B T AN T] [ B2 %) AR e R Ui 8 R T 22 00 ol 1 s T T A B 3 25
(all P>0.05) (&l 3). {HZ 4 YR S5 AS [R) A A 22 [ 1) B ROUife R 22 () A AE 35 25 5% (Fy 1,6 = 5.817 P =
0.001) , M PRl Z MIAFEAE B & 225 (F, ,,=1.371,P=0.254).

23 AREREMEBMREXNPLEHEREREYHIM

24 ANEER I P T2 w1 RIS L3RS 1454168 LA RUFH. FAI ARG 153 3373 4~ ASVs (¥
TS . Hodr 4 6 525 4 ASVs, 405 i C(XHHR4L) \L(0.1mg/L) M( Img/L) Fl H( 10mg/L) £ ASVs
KB 33.63% .37.93% ,29.40% 1 36.53%. FT A FEM Y ASVs B 7 R TE 100% , i B A% 1S58 55 10 7 B4 )
DA 4 THI A 1245 R A FR S E D BEVR B AL L . 3 ZHAR B ) 24 SRR AR Rl 2Rk T2, ZR AR
J7 AT DAL EL S A 2 A% 1.

L 2l vh A s HE 5 10 B 8 HE V% Chaol =E & FEAL 11 A1 Observed _otus 8 50 i F K T Hifth 4 41 (P<
0.05) ,H 41#Y Shannon £ F£ 1 48 £ Pielou-e 5 408 T H A 3 M4, H AR (P>0.05),/H M 4011
Dominance F880/NT C 241 L 411 H 2. 305 B e AR RV FE 0B BHIR SR (1) rh AR B A T U I E VS 1
JEAFAE i 25 5 (P<0.05)  TEX S R Z AR M Dy AP AE 22 5 BN 35 (P>0.05) (3R 5).
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Fig.2 The time of emergence of various parts of juvenile Pelodiscus sinensiss larvae from the shelter at different

stages( 14 days,1 month,3 months,and 6 months) in the gut experiment
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Fig.3 The maximum and mean swimming speed of juvenile Pelodiscus sinensiss hatchings

at different ages(14 days,1 month,3 months and 6 months)
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Table 5 Diversity of juvenile Pelodiscus sinensis gut bacterial community

SEE Chaol 54X Shannon 5 %% Simpson F5%% Dominance ¥§%% Pielou_e 8%k observed_otus 54X
C 555.82+27.96 6.04+0.07 0.94+0.01 0.06+0.01 0.66+0.01 550.00+28.17
L 471.08+9.01 5.91+0.19 0.93+0.01 0.07+0.01 0.67+0.02 496.17+8.72
M 591.56+30.83 6.34+0.26 0.95+0.02 0.05+0.02 0.69+0.03 590.67+30.96
H 513.86+28.56 5.88+0.28 0.93+0.02 0.07+0.02 0.65+0.03 513.00+28.65
b Hj 5 =9.567 Hy 5 =2.727 Hy 5 =1.467 Hy 5 =1.467 H; 5, =1.106 Hj 5 =9.470
P=0.023 P=0.436 P=0.690 P=0.690 P=0.775 P=0.024

TR P B L PR B ARiEDR ) R, 225 B3 T TR IA R,

WRIGIFPEREL R AT 24 AFERL P& 2809 0 22 451753 449124 4~ H (230 B} 535 4
J&. BT KV b o BE 25 A8 40 B W, A b A B HE B 18 R R D S IR B T A AR T
( Proteobacteria) . fUFFF ] ( Bacteroidota ) FIJEBE ] ( Firmicutes ) , AT I 5 FG A543 51 4 18.93% 27.84%
F125.83%. WA, 1o Hh e e 8 i a8 T AR o7 LU A2 i 9038 A AR AT B8 1] ( Fusobacteriota, 13.41% ) , #5240 1 [
( Cyanobacteria ,9.50% ) , JEfL & | ] ( Verrucomicrobiota, 1.50% ) , & £ 1 '] ( Elusimicrobiota, 0.64% ) | FR¥T 1
I"J( Actinobacteriota, 1.03%) , it & #T 5§ '] ( Desulfobacterota, 0.61%) , # 5 1% '] ( Bdellovibrionota, O. 12%)
(Bl 4). ik, M b A B i LA w iE R 2ok B T8 B 8 1] AUFF T TR REE 1], WA — 2850 A 78
FRAF IR VRS A A ).

B4 AFRLGETHEEREGERFNENEE,;B. FELETHEEREMENE

A

Relative abundance

Relative abundance

1.00

0.75

0.50

0.25

0 OV > O‘) \)b\)\

I HTH
T

o

N

NN

.

SOPELL IS E LS

C

1.00

0.75

o -
e ) ]

0.50

E— ]

f—i—l:

0.25

0 Q\ CQ/ C:’J C?‘ O‘) \)b\)\

1 -

|

=il

L

e p——

) —
|

Y

NAVEN N

Ty

i

M

P SOPLRIE S

H

b@&&&&&

C

L

M

H

Other
M Bdellovibrionota
' Desulfobacterota
B Actinobacteriota
& Elusimicrobiota
Verrucomicrobiota
B Cyanobacteria
% Fusobacteriota
W Firmicutes
B Bacteroidota
M Proteobacteria

Others
Desulfovibrio
Bilophila

1 Peredibacter
Vibrio
Ruminococcaceae

M Exiguobacterium
Oscillibacter
Casterllaniella

W Odoribacter

I Lachnospiraceae. NK4A136

' Hydrogenophaga

W Bacillus
Lactococcus

M Lactobacillus

M Parabacteroides

@ Ruminococcus

M Romboutsia

M Elusimicrobium

B Aeromonas
Cloacibacterium

M Clostridium_sensu_stricto_1

I Muribaculaceae

W Akkermansia

W Mitochondria
C39

M Pseudomonas

1 Chloroplast

W Acinetobacter

M Bacteroides

W Cetobacterium

_group

K E 3T EERT 30 HE

Fig. 4 A. The relative abundance of gut microbiota taxa on phylum in juvenile Pelodiscus sinensis under different treatments

B. Top thirty genus-level relative abundance of gut microbiota in Pelodiscus sinensis under different treatments



PSR 4R (AR R 55 47 B 111 (2024 4F)

TR A | T 8 ( Cetobacterium ) J&= C 2HH H 2 pAg%s & SR 0 JE |, Ho 5 Fe 35 0 14.08% il
18.58% 1M 7E L 4L Al M 41w, 40U FF B8 J& ( Bacteroides ) J&= 35 o5 P %% (4 J& , Lo 81 43 ) 3K 3 T 18.28% Al
10.75%. HU, 78 C 4180 H 415 A2 B JEAUAT T I8 ( Bacteroides ) , M (5 HLIK ] T 6.78% F1 12.69%. £ L
4, .5tt*“m75ﬁaﬁ[gjﬁ(cembactenum) SO O 16.74% 1iifE M2, o5 HEER A9 €39 B (C39) ,
HEIA BT 7.99%. I AN AS B AT H B (Acinetobacter ) . IR B B J& ( Pseudomonas ) . B 3% 2 F )&
(Akkermansia) % 7F 4 LR AR ¥ A TE TRAE Y 5 LA 2 (T 4).

HLH 4 ZH A ) Ak 38 rh AR B HE B Tl JE R R 1Y) LDA A3 A AR BT (BT 5 A-D) 45 3R W1, C 4R M 211

BEEHEAN LA EREEES. ERKFE L, C 49 F 5 2 5 FF ( Akkermansiageae ) , 1 #T 15 B+
( Enterobacteriaceae ) FII'S 2 i B8 B} ( Aeromonadaceae ) P BE; 1 M 2H A8 0 340 B8 0 A (B 20 B AT 58 B
( Pseudomonadaceae ) , J& B B} ( Weeksellaceae ) FIZL IR E B} ( Rhodocyclaceae ) . 7EJ& /K-, C 4 AR AR
BE NS BN & (Aeromonas ) F1P 58 2 1 J& ( Akkermansia) , T AE M 4H & T )& ( Cloacibacterium) AR 5
L & ( Pseudomonas) F1 C39 J& (C39) 5 L 5.

L4l C Ak, 7emKF I, C A5 M3 8 (Aeromonas ) Fl C39 i 41 B M AT 4 B 45, i 76 L 41
o AR R A RSB (B 5B) . M 2R C AR L, Bl o 2 o AR I TR B 2 C IRV M 4
A E AT E ( Cloacibacterium) NPCHE (F SC). H M C HAHH , S HE B C HFEE & e, H AP
Elusimicrobiaceae F-J& i (K 5D).
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Fig. 5 Histogram of LDA value distribution



VLSEAE, 45 IRL X rh AR BEHE B 25 AT 0 RA BRRFIE ) B2 LT 7S

3 Wi

31 ARREMERBEEI PEERER SN

ABIFTE R I AN R FE IR RL S | h AR B HEAE 4 DR Bai I A28 hn R 0 0 e 5 v 22
S AR R IHEBE AR AR 10 m A THEBRHIURO A KB B35 50 3 5 DIE R Z BRI 98 1 45 2R/ A0
. BA SR R B AR S0 A PRI A K 0 Y46 B I ( Crepidula onyx) ZFETE 2~2.4 pm 1Y
T hi AR 232 30 B R 0 i ) B DR/ INRIE G TR T 32 B ) 2 i L5 SR AR S 1 R
Z—. De Felice 5 NAFFEAN R BERUIERT AR MTE (X. ropical ) BIFEI I K B, BB RLIF A 2252 i 5]
BT (X. tropicali) WIEAA KD X G AR EE 5 — 3. AF58 R IR, /KL H SO R SO 1T APl 3 3<t
HEM R G2 BN A W OR AN T A A 4 0 2 A R0 B ) R B s 3 2 AR5 /IR I R A A 5 i
HEBEAL A AR Y S5 PR AT BRI RE X rh AR AE B A F B SR W A W CRI e 1 AT 2B i
32 AREREMZERFEENPEERET AN

B S S50 R BREE S v AR RE S O F IR R —BUNAT . 8 LA KR DG R B, 4
PN, TR R S 50 IH e S50 22 ) ) AT O AT B 2 B R R, R ZR I A4 22 S 2 A A7 7R
BFEHICNE X R, AR B R PRI A A2 5250 B AT R B — Bk (36 4) , X 5 LAFT A9 —LE 0
FEAETRAN— B Li S GE X 3 FhoAS [m] S A AR =X 1Y) s i A7 I e B, U AR R o v SR T BRI M
FEALAZ 295 b R IR SIS ER , JF HAA T R I & X R B, G 5 — AR AE — A 5250 b R ARG BR
B, 76 55— AR LAY S50t 2 SR B S E BR Y . ARBI ST & B0, R RIREE AT 2 bn S 4 ag LB i 47
SRR RR T 5 A Y G R Z AR AR OCE , X R B MARIE S S msh Wiz g, B ok
i R Bh I B A% B0 R RN B R . TR TESE IR SE T Y, BRI B R R LA
A SR V2 3h BE 1 R KT s e

SR Z AR 22 5 T2 i D6 B (ERASHD ) WA A FAH DG XU, 22 ) A AU A e s 1Y), HL A o
T2 AR A 25 7 SO R X 3h AN RIS ) PR A P BB PR A A TR s L R IR A A
] g2 A6 2% B 22 (e fE) ok TR, S DR I — Rl 9 S e U2 AR5 rh BB ACAS [l VR B 1) £ o
BEIEAN 2 50 b AL HE DS ICY) rh HOR B I E] , SX DB IF AN 2 B B 284k, BB 5 e BUR 82 E 48 bR
5 IH AT (R B8] ) B 7R A OC R BRI, A R/ N5 AR B JIE i 22 8] I AN A7 S35 RH G, BRL Ut 140
KNI AR HERS A IH . 4R SR B SR IE R S B rh AR B HE S i I 5. A TSR
B, BRSO AR TE 1 AR 5 T RE A B R M Al SR ARHIORE ) TR AR AN S5 B3 A A 1 I
XA RS I 52 0 A AR B £ 1) ST A 2 GO b B ) e 1. A B i 7 T 22 5 00 T 2 2N R B R R Y
SEGL sl R A LA SRR AR

AT FE H B A [ v B 1) ol 28 ) v A B 1 e B LA e P AR B T 1 3 B B R . 2V TG B
(Sebastes schlegelii) Tt ATHIBRLE , HERRAT M EIT HE T (H 2 M8 7 d NEARIEEE , A7 8
AR B FWE S X RTRESE i TS IIR] , fa R N OB HE LR S, X SR AR AR
MAROB R EHE RS, FTREAS 23 520 B HAT 284k, WF5E 3, AR TE (X. tropicali ) SRR A
WOBEHE A5 R 2l B B e UkGH BETE N TR ARS8 R A 2R 35 R4k, DR A R ISE vT KA P 1) GO R PR
HCHE AR SRR A Ao /M T R 2 i 1 AR B A M R AR AR S 1T I R AR R L. R
[F) )0 AT S R AR AN ] e 157 1) 22 5 1T RS H T Fh s S 1k, AN TR) 2 3 B Bl A (W) o 90455 3l 26 2 5|
LT B SE R, RERE 51 AE AT R BUE I TR 22 2 DR A 0 ek 5 At 5 G 1 I T P 1
FRL R TR AR D BT S35 R A AT A ks T

WEEVERTER RS, SR sh il B & T e H B 2 i 1 FRER R O0 . AR5 g AR
[Fi) i 2 R 4 e e B A P ) e Al 3 AP 24 i A 4 A S 1T W 35 22 5 (all P>0.05).

AT HOAE 4 AN S AR I 1 B R S R R AR 28 (K V1 R 9 1 TR s AR ) 199 B )b AR O
FRECRI, th AU AR5 B R UK G B 22 (R AE 10 35 B A OGP (all P<0.05). KT, P ¥ 5TE A%
FEAR Z I E A B A O, X R I B, v A2 1) die e sl B B bR, 3% 5 Z TP SE 45 2R —
B, BT B, o et

— 77 —
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3.3 AER B R R X e B T R I A M R RS i

TEA R BE OB AL 2 8 T, AR B B TR R A0 o B R A 1B 2 U (H 2RO I B k. he
B T R R A 7 A ST B el TR AR S B B A T T A ) AR U AR B
RHEEA G A HLAR 5 A RE . 4 Sk 4 ( Sparus aurata) #EA H HIRE 1 12% WGSBS, H 18 b6 i
22 REPE N L [R) 2 TE 7 A .35 26 5 (EL W T TR R A R A NS X AR R 4 R — 2. TRt
TR A W] BE S M T8 Bl 0 e A e AR A B S IR 22— 2 A OB HER S, BE 5 41 ( Danio rerio ) i 14
U A F o B AR 7R Ak, T 2 R PR (R RE T I 35 2. SR, S AT} 2 4 1) 58 5 #, o T TR
TR o B B R 2R i A i AR

R IR P AR B i T R E B R L OB LS 22 K LR U (BT 92.84% ~97.70% (1 ASVs £E A
[l vk B I PRGNS, Horh o 27.289% 0k HAUAT ] ,27.70% K HAETE1E11,27.36% K F ISBER 1], 13.41% %
FRFFEIT,9.50%k A WANTE ], CA WK AR 8 gl R P U ) R BETE ) R AT T AR TR
BRI 12 BB ], X AT 5 R — 30 o5 AR W PR T 11 R RE TR 11 43 01 £ 5 1 A ke
IKALA PRI 27 245 32 43 fige Ay ] b 0 0 S B i T IR, P I T S e R R R AR TR
SR} I A T T g T T RO 10 AT TR 25 v e R T B B AR T R LA K 1 TR 0 B 257 A Pl 2 T
YEHI.

18 Y Sh W 1 -5 T A 22 TR A R A AR LG R PRI AR WIAR S, S RO AN S RE R P, 255
A TE B MBI . A P VR B I O RN 25 B0/ 22 25 R B0 B 7 EL RN, W S T o
( Cloacibacterium ) FUER BT & & ( Pseudomonas ) 55. & B AT & ( Cloacibacterium) 5 8 R 5E R J8H ¢
- HHAH G 2 B 55 B T AR B L Y B RRUAT B i 114 R S 0 Rt 2 (ML P A R i N B A
R B BT 2 5 A il 0 RIIC IR 25, 7™ Eh N 28 2 s IR BE T 1) ZRP A A B0 B 1 & 2 R AR 45
TR R TR R 2 o K P 1) fdt R 3 ol 7 TR 520, 384 A A e e 5 19 XU DL T s 7 I o 2 Ak 3
HE R, YA AR FE A T v A A e 5 550 o R i R ik K A 5 400, AR R ZE RO RH
AT B fa s R B A JTERRA SR BB EE | AR HEE I N Elusimicrobiaceae J& 5
P A T s BB R A o SR SEIRR L T R S X AT R TR AR B AK T 1
XPRERE R RO BE ). TR R X IR R ey, T P AR A 3 A BB e IR R Y AR IS
[l REAEBE D i . 4B I 0 B A GIOUREIS , 7T A Sk O 2 1) oY s o L SR A
THORL 23 U S S T i 1 S v e A, O HL AT RE S R B0 ™ A B2 5 0E I

A GIOB L 08 2 SO i A W (R B 2 R RIS R B AT R 2t R AR B
YA P B [RS8 Ah 8 () Ve B 1) 9 Rk 25 A28 B 28 25
O T Y DL 28 S AAT S Y T AR B S . XU, OB R T — E R U rh AR
RS ) U T AT, PR T 552 i v B 8 1 Tl 2 ) )y TR S 1 P A T T S AR ik i 2 i B R R e 2
HE— L ERIT.

4 g

MR AN [ e B O R W e P A HE B 14 d R 1 A 3 A A 6 A I IR SR AR AIAT N
T, AR R S AR R IEAI GG R, T HBR A [V FE OB R R AR B HE RS 14 d (W IE TR
BEAH R B, 25 1T ( Proteobacteria ) . fUUFT 1 ] ( Bacteroidota ) A1 JEEE T ] ( Firmicutes ) & 44 1% 7 18 7 B
PIRZO TR . $EA 0.1 mg/L SR rh A2 B HE el 3 TRV 1Y) =1 B b 35 AR, W T 20 TR TV 2 R T IR
KRR, AN BRI BE B RO RR I 2 AU 5 8 S R B0 T Y o 4R LA B 5 R 8 8 A AT O Y T
BEE4E B0 . AT 5 8 ( Bacteroides) S M & (Aeromonas) VBB I & ( Cloacibacterium) 55 .
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