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2022 AEEFKLISK, X b Ty VT 0 7R
RIS TRA R, H5. B, RE. B ®
W2 MIE RS ER . KERBE T
R . IR AR AT SIS, T A ] 3R 5
B7 N 20%~50%. 2005 K BRI A b R e
FEUH A KA AR BT, BB T s —Fh
Sk, FESAR R O 5 B SR, I S A
B, XS IR R 15 B KK o Nk AR
A ML Y FE R A, R AR S
ARG E LS T YR, A T AR AR
MR NSk s 2 3w i bR B, $2
73t B A TR IS BOE Ak [R) 8, 3 AT BB 2 57 58 0 2 0
FER EER R, P2 R I E R 25
Je, Nk BREHBAET:, HISHEEE &SN
AP, NSk B I R S —
ANEFZM . L, ABEFE LR TR ) 2 55 50 it
H NSk HUR BTG, B TR0 | T2
EMRGRE P, Wi A, IF 5 A [\ H
PHBEAR ()38t A% ZREME R 454, LUHEE 29
R 2E P2 FE RN RORE, 2 35 A 0 3 7 1 e it
Hits%,

1 MR57E%

1.1 ZHIAEREMFE

2022 4F 12 A F 2023 4F 11 AXFLZR ., L.
T R S 08 X AT S b i A, WA FEE
i RS I MIE R ENL . M mEE. U8
HOMIEA G5, 200 shas 2 A TE i 55
oI, ML AR AR B RO 5 0 S R i R S o A
Ka/hk R iSYe, 7 1525 2 J5 A & 1Y T
K, IFE TR R SR, A 40 B MAIKTE
o1 B SR TR /N B
1.2 EEZHAENRR
121 FHMBREME  FEYLIER 30 FHREK, GE
FRFEMA, BRI 1 FHE TR B, A
Nikon SMZ1500 AR5 i Mg HAMIIE 285140
HE, 0 AR R AR 5 (g X e B4k )
122 AFBBEUWRE fEE5 TR R AR A
YRGBT R N 2.5% A9 30 8 [ 22 Y [ 5 P

17, BB MRS, HE4T T0/K & B i
K. CRSIGERE . ARG RS TR B4
PRAE, 1§/ TESCAN VEGA3 94 1 7 i s Wi 2¢
HA B s ) A G
1.3 ABEVIFNE

A3 B 1) AKRTE Davidson's [ 2 7 [ %€ 24 h,
SRIGHEN T0%TCK CEEHRAE o [ 4 AR L 48
PR . —H2GE . 2. i, YA,
HE Yo e e &t -, A Pannoramic MIDI
II-3DHISTECH % % U1 i A AL #5, IF 1
SlideViewer {4 IEHA 1R
14 HFEENMREZEESN

H E.ZN.A. TM Mollusc DNA KIT (Omega,
GA, USA)IKH &I A ARSI 2 DNA, {# FiE
=466 1T NanoDrop 1000 A6 ¥, J&F
20 CHRAFE . LIFEH 4] DNA HIRRP 34 18S
rDNA FIZkiftk CcO 1 ZEH ¥, B IS 9 E
TAEY TR B AERA R A EE 1), PCR
PHGEARZR R 50 uL, fFE Green Taq Mix 25 L,
L5141 ul, FUF514 1 pL, DNA B 2 L,
ddH,0 21 pL.PCR W F2 /37 A: 95 ‘CHiAS 4 5 min,
35 MEH(95 C 30s, 52 C 30s, 72 °C 1 min), 72
CHEfH 10 min, PCR 748 1%I A HHEE e L vk
KA A% i 26 A T A ) TR () ey A FR 2
PEAT XU 7, A Contig Express AXAFdEAT 7
S PFE

AR CO I FEBHJFFI 4 NCBI 4 &
(https://www.ncbi.nlm.nih.gov/) " #£17 Blast X,
A BEBAHIE YA CO 1 £HF3), I MEGA
11.0 Ak PEAT Z 50 e xF, LAAK 4% 325 (neighbor-
joining, NN H RS K FR, JHHT NCBI £l
PP E A E R CO 1 HEHF (3 2)dk 7%
& 3646534, Bootstrap {H 1% 1000,
1.5 BESHEEREEREBSHT

AR EFITT BRI SR FE IS A H 30 45 UK,
BN MR LN 4] DNA, PCR ¥ 18S
rDNA., CO I FIITS & 3 PEPH B, 519751 I
% 1, DNA #8058 PCR $ LR |, 345
FIFSIH MEGATL.0 BROFSEFT HEXT . T8 s
ISR R %40 AN A L VA= G EST S K VAR
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x1 PMHEERRGHNLIHTA PCR 3

Tab. 1

PCR primer for species identification and phylogenetic analysis

5| ¥ 24 FK primers J¥ %1 sequence

2% ik references

JHi& purpose

5'-GCGAATGGCTCATTAAATCAG-3’
5-CTTGTTACGACTTTTACTTCC-3’
5'-GGTCAACAAATCATAAAGATATTGG-3'
5'-TAAACTTCAGGGTGACCAAAAAATCA-3’
5'-CGGATGGCTCATTAGAACAG-3'
5'-GTGTGTACAAAGGGCAGG-3'

CY18S (F)
CY18S (R)
LCO1490 (F)
HCO2198 (R)
18S rDNA (F)
18S tDNA (R)

(18] RGERB
[18] phylogenetic analysis
[19]
[19]
/ 1% Z ARV T8 AL 454 3 AT

analysis of genetic diversity and genetic structure

COI(F) 5'-ATAGGAATTTGAGGTGGACTTG-3' /
COI(R) 5'-GGCCGAAAAATCAGAATAAGTG-3'
ITS (F) 5'-CACACTGAACATCGACAGCTTG-3' /
ITS (R) 5'-GTTTCTTTTCCTCCGCTTACTG-3'
®2 ATEEHUSTOHEXDFFIRERER
Tab.2 Sequence information for phylogenetic analysis
Y Fh 2 Fx specie name NCBI % 3¢5 NCBI accession number E % country %% ik references
Capitella teleta OR660131-OR660133 China this study
Capitella sp. LC120651-LC120653 Japan [20]
Capitella aff. teleta LC120641-LC120650 Japan [20]
Capitella teleta LC120627-LC120640 Japan [20]
Capitella cf. capitata KX961418 USA [21]
Capitella cf. aciculata KX961404 USA [21]
Capitella teleta KX298243-KX298247., KX286328-KX286329 Korea [22]
Capitella capitata GU672406-GU672407 . HQ023469-HQ023474 Canada [23]

FEAR BRI  45 LE 3245 . H DnaSP 5.0 3144
B B R, AR T A BB AR ) A TR 2 A 1
F8 % (nucleotide diversity, P;). HA5EIEL H (number
of haplotypes, H) . H.f% %! Z #% ¥ (Haplotype
diversity, Hy). “F¥IZ R % 5% (average number
of nucleotide differences, K)F1Z224 5 & (number
of polymorphicsites, S). fdf /] Network 4.6 /-4 1
FAERIZEOC R B, A Alrequin 3.5 ZfFr
AMOVA J7 2253 BTk Al S A M BEREAR 1% 731k 5
U (F-statistics, Fgr) & K (M) o

2 HBRESH

2.1 LHIAELER

/NS HUFE I 2 57 5 th E IS £ BRI, £
FETETOK B M, R RAK S . AP R
VSR B D v, A 0 2 5% 5 i P A AR
i1, . BPIZE R R (T 34 30 4~/dm” A
o ENTESRATE, SRS RN, —

e B ARG 7T, 8 I 22 A R AR IR R R Z DL
TR Z R AR ERL, H AR AT 58 e 510k
£, HEI AR, HOOK/NE 1~3 mm, HAE
30~50 mm; 7R DRI/ R B
R RN 23 I A LR S 1 TR (R 1)
BRI Rk . Sk, RISz AR AR R
M IR B R T O, SEUIISIRE . ARKE
1 PRSI IS, Y RLEL R B A
S B A 1 R AT
22 EES5EYEHESW

X R AR R B 0 5800 2 3R 0 3 1) B pA
AT S B b, RIENE S 451448
Ao MBI RS MR . KA LR 2b), 1
K 7.94~25.27 mm, {K%E 0.65~0.94 mm (35 3).
B RS MSER . B . EER . RBARIUER Y. HUfk
g, AR E—ZRE(E 2g); LHFEHE
R B, R e AR T AR (D 2¢),
BwyIcsi(& 2a. f); BERs A LMY B
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W Z A #EA — 2P (E 3a. b), H—HT R
Jig 5 B R G BRI B, FEEBRE R, T0UER A 4h,
HAWR 6~19 A% (K 2d. e, # 3e), diARSE 1
I 368 R A e R A R IR B LS P R A A
BRI ER AR N L JUN T HoA R AR A (R
2c. d. h. i.j, & 3b), &I AR B R H AR
[ORFRINEEE ) TN b iR W S e VAN R RO T AN
Wl Je, S U R BT 1) I, TR PR S5
MRS\ 2 18] EAA W EAR Y A= 78 4 (]
2a); J AR B THAE S E (B 2d); £
A BT LI Y e L) R AR S, 3
FINIE LA RN B 2 HIRK, SIRFFEREE,
JE R -, S5 AR TGS, RE YA SR O — B
S e 381 JE P T v (L 26), RS TR R 3
(1] 2h), B A A L ok 1 D B (&
3¢); RBHAREHALTT(E 22, k. Kl 31).
23 HFELEEREEHLSH

1 18S rDNA 514 CY18SF 1 CY18SR 4 1 4)k
R R 1619 bp MABIEH TS, @it Blast £
RE AT /K BB (Capitellidae) . 7£ L FEA]
I, FEFIAEHEShYEH CO 154 LCO1490F Fi
HCO2198R ¥ 3 AR1H B R 701 bp WA RGEH T
Y(%i'5 -k C), it Blast iR KM C. teleta I¥
G ) R s, AR R 99.11% . A NCBI $d 4

HEE T AE AR CO T RN FIMERGER T
B, SR ERHY C teleta Bh—3Z (B 4), 454
HIC S 2ERHE B oy TR 25 5%, 1 0 2 7% 5 b
WEREM/NL Bl C teleta, IR THATT Y]
(Annelida) . £ £ %X (Polychaeta) . 3k 77 Ht H
(Scolecida) . /)3k H1 Bl (Capitellidae) . /) 3k d1 )&
(Capitella).

5 NCBI H R 8 HE/ Nk U Co 17
G B a5t AL AL e T 45 SR B, AT Hb DX/ Sk HL
BAEIEBSAE 0.003~0.327 Z[8], H#hE C. releta
FHZA C. teleta WistE IR /A 0.003; H1E C.
teleta S55HE C. teleta S HAS C. teleta B 8% IE 2
BN, 435120 0.009 F10.010, HRZEHA C. aff.
teleta, ABFEES H 0.042 (5 4), Lk R
7R, W C. teleta F5H [E C. teleta 22 18] ) 3 R R
ZRBIN, HA C. teleta RZ (7 4), Fibhg5R %R
R E C. teleta MEHE C. teleta, HAR C. teleta 3
G R, R — 2 IE T 0 2 3R 5 it I
INSKHUR C. teleta,
24 FEMBRNSFEMIED/NLHEFEY
B SN RIBEEAST
241 EERFIFEST AEDOY)FH QD)
WIS B BRI A 1 18S rDNA FHIKE N
1482 bp, J¥ 5B BELH B LA b3S AR R , 4 FhA% AT iR

P 2R A R AR Sk R R R T
a=b /] VLS A I JEC R S S, WSk TR BRSO /NS U, P R T ST /K R
Fig. 1 Capitella teleta and its nest on the bottom of sea cucumber culture pond
a—b. Actual view of the bottom of the pond inhabited by the Capitella teleta, the black dots indicated by the
arrows are Capitella teleta nests, the Capitella teleta crawling out of the nests are in the circles.
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b head
thorax

abdomen

AT

&2 /NS USSR 4%
a-b. RO (. BRI BAR R (), ok, HHEBEEMEL. pro: AT per: B 1HH5;
gd: EFEE; gs: AEFHE; dt: THALIE; ch: JHY; co: BARRIE; sno: W5 ve: HEH; env: BEH;
lg: M38; pyg: FB77; head: ki#B; thorax: MHS; abdomen: HE#B; tail: FEE#E.
Fig. 2 Observation on the appearance structure of Capitella teleta
a-b. Microscopic observation of stereomicroscope (a. the worm appear blue because of light transmission); c-k. Scanning

electron microscope observation. pro: prostomium; per: peristomium; gd: genital dute; gs: genital spines, dt: digestive tract;
ch: chaetiger; cc: capillary chaeta; sno: snout; vg: ventral groove; env: envelope; lg: lateral groove; pyg: pygidium.

F3 NLBBSHERITER AT, C. GHPFE R 24.5% . 22.4%.
Tab. 3 Statistical results of morphological A EL> 2
characteristics of Capitella teleta 23.6%. 29'5%’ C+G = Ejﬁ 53'1%’ lﬂ%mﬁc AFT
A~ EL 3 2 > F
Fobr B BRI P s At k(s 5)oCO TRy 638 bp, Jirf A 9
index number max  min mean+SD Ccv —le‘i@/a\%ﬂﬂ 31.6%, T E"J—Tiz‘iéj{_:’;\ij{] 30.5%, C -
R g0 5507 704 13870431 3107 Y& i 19.3%, G BV 5 H5 18.6%, A+T &

body length .
V95 /mm HR 62.1%, MRFET C+G i, RIMHRH

30 0.94 0.65 0.79+0.08 18.25
body width 3 AT TR I HE(E 5). TS 91K FE 5 302 bp, A |
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cm

K3 /hkmdl

100 pm

EAAEy DR =3

a—d. AIEHY BN, ef AMEFEY BHORE. pye: BT, gs: EFEBE; sep: BRAE; ch: By,

ov: BUEL; Im: ZAL; dt: WHILIE

i; cc: BAIRWIE; cm: FRHL.

Fig. 3 Observation of the histological microstructure of Capitella teleta
a—d. Microscopic observation of Paraffin longitudinal section, e—f. Microscopic observation of paraffin horizontal
section. pyg: pygidium; gs: genital spines; sep: septum; ch: chaetiger; ov: ovaries; Im: longitudinal muscle; dt:
digestive tract; cc: capillary chaeta; cm: circular muscle.

Cx

96 L Capitella teleta (KX286329.1)
100 Cupitella aff. teleta (LC1 20644.1)

9L Capitella aff. teleta ST-2016 (LC120650.1)

Capitella nonatoi (KX121827.1)

T‘—Capitezrla biota (KX121875.1)
Capitella capitata (HQ023473.1)
Capitella aracaensis (KX121878.1)
Capitella neoaciculata (KX121834.1)
79 - |:Capitella cf. capitata (MT246684.1)

Capitella cf. aciculata (MT246731.1)
Capitella sp. (MZ580905.1)

0.02 96 —‘j Capitella sp. TD67 (MN31118.1)
== 91 Capitella sp. TD53 (MN31 1088.1)

P4 T COTFERMER/NL IR RGELFR
BT RRE DL NTT, 7SN AR,
YR 455318 NCBI %57 %, B SAURANITL P/ k.
Fig. 4 Phylogenetic tree of genus Capitella
constructed based on CO I gene
Each node represents a taxonomic, the number next to the
branch is the bootstrap value, the accession numbers of
NCBI are given next to the species name, asterisks
represent Capitella teleta in this study.

T.C.G WV E w5358 20.6%.25.0% . 26.3%.
28.1%, C+G & 54.3%, WEE T A+T SE(ES5).
1 18S rDNA JE[F 1Y 1482 /M S rfr, ARSFA 15
A 14461, 215451 E’J 97.6%; 295 BALSA
81N, A1 0.5%; HRERAA A 241, A 1.6%;
AN EA 354, A 2.3% (K] 5), SR /A
el A 28R )M 0.6, CO T KLY 638 M s,
PRSFOLIS 2 ARSI 40.0%; 171 2945 B
205 56.4%; HLRASA M AL 3.1%; *#h,m
380 1>, 29 B AR 59.6%, R {E M 0.8,
JEHI ) 302 M a5, PRSFALAL 1444, ﬁaﬁ?ﬁfmm
785 157 >, BRRARN A5 1S, ZR S A5 158 4,
2y ﬁ,uum\ﬁzﬂﬁ 52.3%, Rt} 0.8,
242 EESHEMER AMOVA 44T DY. QD M
MHERBI T R Z NS BOLER 6. BT
18S rDNA B[R 541 LA I 2] 3 A ERA% B ()l 29
NZBNLE(S), AT ZREME(H) N 0.066, AT
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o il K B 2

%31 %

R Z REEFE R (P) N 0.0008, S35 4% 45 R 22 58
(K)K 1.193, Hih DY #{k H. Hy. Pi. K. S
{HYR T QD B, T CO T I [H 551 LA £
28 MR RIR 342 NN, PAERIZ M
0.949, TR ZFEPERRECH 0.2957, AT
Z5HON 165.885, DY FEfARR S HEMMKT QD
BEIARSL, HARY & T QD #EA, %% ITS ;@QW‘%‘

FISERI R 7 BRI 155 DN, g
RIZREVE R 0.644, &%ﬁﬁzﬁﬁ%@w 0.0383,
SRR 22 580 10.806, DY FEIA H. Hy. Pi.

K. SEUESA T QD Bk, @t Xt Lk 3 R
Gt Z R SR, WIANEER CO T3 H .
Hy. P, K. SEUHEIA &5 T 18S rDNA Ml ITS.

AMOVA 785 540158 7 Fis, 3£F 18S rDNA
LB ) A8 S o AR AR Y 1.25%, itk ik
FR(Fsr) N 0.012, FEHR T (Nm) K 39.654; T
CO I EE R[] 3815 A8 5 84.66%, istfk /b &
R 0.847, FEPI A 0.091; T ITS 3t R BEAK ]
AR SN AR AR 1 5.58%, 1ALk B2 BN 0.056,
FEH K 8.456,

*4 ETCOIERAREMR/NLHMNBEERBMNAKZTHMEESIULRBTRELR)
Tab.4 Mean genetic distance (below diagonal) and fixation index (above diagonal) based
on CO I gene in different areas with Capitella teleta

Y Fh 2 Fx specie name 1 2 3 4 5 6 7 8
1. C. teleta (China) 0.972 0.721 0.955 0.984 0.707 0.992 0.992
2. C. capitata (Canada) 0.206 0.729 0.687 0.469 0.635 0.447 0.450
3. C. teleta (Japan) 0.010 0.209 0.916 0.980 -0.021 0.980 0.980
4. C. aff. teleta (Japan) 0.042 0.207 0.033 0.986 0.920 0.988 0.988
5. C. sp. (Japan) 0.222 0.174 0.231 0.217 0.979 0.979 0.978
6. C. teleta (Korea) 0.009 0.209 0.003 0.327 0.231 0.979 0.979
7. C. cf. capitata (USA) 0.228 0.277 0.228 0.229 0.269 0.227 1.000
8. C. cf. aciculata (USA) 0.226 0.279 0.225 0.227 0.261 0.226 0.203
£5 FEMBH/LAEE 18S rDNA, CO I ITS FHIHHE AN
Tab. 5 Base compositions of 18S rDNA, CO I and ITS sequences of Dongying and Qingdao Capitella teleta populations
PN 18S rDNA CO1 ITS
population T C A G C+G T C A G CG T C A G C+G
DY 225 23.6 244 295 531 403 182 219 19.6 378 249 264 207 28.0 543
QD 224 237 245 294 531 206 204 414 175 379 251 262 205 282 544
SEHIME average 224 23.6 245 295 531 305 193 31.6 186 379 250 263 20.6 281 543
x6 FEMBRNLRBEFBEESHESH
Tab. 6 Genetic diversity parameter of Dongying and Qingdao Capitella teleta populations
%
FER iZEN AR BAEAVEH BRI RE BT EAEMERRE CFRIBTRESE 2B AL
gene population sample number H Hy P K S
18S rDNA DY 30 3 0.131 0.0017 2.434 29
QD 30 1 0.000 0.0000 0.000 0
overall 60 3 0.066 0.0008 1.193 29
CO1 DY 30 20 0.956 0.1121 62.874 339
QD 30 16 0.938 0.0442 26.044 345
overall 60 28 0.949 0.2957 165.885 342
ITS DY 30 6 0.545 0.0726 20.775 158
QD 30 5 0.446 0.0020 0.593 4
overall 60 7 0.644 0.0383 10.806 155
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RT FEMBRNLABESFHESN
Tab.7 AMOVA of Dongying and Qingdao Capitella teleta populations

R 75 5 Sfe IR Fl HEE -5 il 75 5 2 Sy 5 H 5 /% B REC B
gene source of variation dr sum of squares variance components percentage of variation fixation Index Nm
18S rDNA  #£{A&[d] among population 1 0.817 0.00747 1.25 0.012% 39.654
FEA P within population 58 34.367 0.59253 98.75
MEC total 59 35.183 0.60000
CO1 A among population 1 3629.733 120.26475 84.66 0.847* 0.091
BEVRPY within population 58 1263.867 21.79080 15.34
M total 59 4893.600 142.05556
ITS HEfARIE] among population 1 14.55 0.31015 5.58 0.056* 8.456
FEA P within population 58 304.233 5.24540 94.42
MEC total 59 318.783 5.55556

H: *fU#& P<0.05.

Note: * stands for P<0.05.

243 BERENEKE KT CO 1ERFFY DY,
QD WA HiBEFEIARILRAS 28 ANBAfEAL, (o h
H 1~H 28, #aLLL H 3 Mo ShE 5 0 By
IR 25 (K 5). Hep,H 1, H 2, H 5, H 6.

H 9

e
e
(9
O

REDY
= . F5QD

1 120)

H 25 9oH_13@/

H 18@ H21

H_24 @y 23 H 28
H 27

H_2 6 H_22

K5 ZRE T BNk OB RET
CO T HE P i) FA5 Y o 25 1]
[ 1 /N s B B B AR, TR THT AR
FTRIZ AR PSR TT i L.
Fig. 5 The haplotype network based on CO I gene of
Dongying and Qingdao Capitella teleta_populations
The size of the circle indicates the frequency of occurrence

of the haplotype, the area of the sector indicates the
proportion of a group in this haplotype.

H 8 HO9. H 10, H 17, H 19, H 20, H 22,
H_26., H_27 F1 H_28 1E 2 M 45 [ &1 38 v 1 177 01 57
TEAE, A A U] LS00 8 S A 0 26 1 sk 1T A7
P o ANTR) b BEBE R 1 B T A AR o B v, 28 A
AERIR AT 3 M EEERGAIH 3. H_13 Al
H_18), (AN 10.7%, HAY 25 25,
DY 5 QD BHAFTHFA o

3 itig

3.1 INKBAMESESTFEE

T35 77 S TE W Tl S 5 B AR T 25, (HASE
JE SRR AR AE LR 25 /K HU A2 . CO T2
1 R 3l e b AR 35k PR 2 (mtDNA) (1) 25 1 G 5 i
Wz —, dEAb e, Hom B AR St FE )
AR 1 il LB — R AR B9 DNA ARicPY. A
MR AETE 2 ML I LR B, XF /NS B 2ok {4
CO T HEHHAT 7Rty 3, % WS FR 7 it i
Nk HR C. teleta, R 55E C. teleta FTH
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Species identification of Capitella in sea cucumber culture ponds and
its genetic diversity analysis
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Abstract: This study aimed to identify a potentially harmful species occurring in sea cucumber (4postichopus
Jjaponicus) culture ponds and investigate their genetic relationships in different sea cucumber culture areas. The
worms were identified using both morphological and molecular biological methods. The genetic diversity and
genetic structure of two geographic populations in Dongying and Qingdao, Shandong, were analyzed based on 18S
rDNA, CO I, and ITS gene sequences. The results indicate that the worm is red in appearance, measuring between
7.94-25.27 mm in length, and 0.65-0.94 mm in width. Its head was either conical or obtuse-rounded. The thorax
was divided into nine segments, with the first to seventh segments containing bundles of hairy bristles. Mature
males possess hook-like reproductive spines on the dorsal side of the body at the eighth and ninth thoracic
segments, along with an elliptical reproductive tube between the seventh and eighth thoracic segments. Mature
females have paired ovaries on their abdominal sides. The body was rounded on the dorsal side and flatter on the
abdominal side, with no gills behind the abdomen. The tail end was anal. Based on the phylogenetic tree and
sequence comparison of the mitochondrial CO I gene, it was found to be clustered into a clade with Capitella
teleta with 99.11% sequence similarity. Eventually, based on the morphological characteristics and CO I gene
analysis, the worms were identified as C. feleta. Genetic evolutionary analyses of the CO I gene sequences of
Capitella from different areas revealed that C. teleta from Dongying, in China, was more closely related to C.
teleta from Korea and C. teleta from Japan, re-confirming that the red worms in sea cucumber culture ponds were
C. teleta. The genetic diversity and AMOVA analysis results of C. teleta populations from Dongying and Qingdao
showed that the genetic diversity of the Dongying group was higher than that of the Qingdao group; the two
geographic populations of C. teleta were distantly related, and there was a degree of genetic differentiation
between the two groups. This study clarified the specific species of Capitella in sea cucumber cultures and the
genetic relationships between C. teleta populations in different sea cucumber culture areas. These results provide a
scientific basis for the development of healthy aquaculture technologies for sea cucumber culture.
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