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EMEREEEHENFRAE, FRXRAEXLRESN T LR G ZAFF | AE N K
EIRTAE, FEFRBENA T FERERFRE. FRER, LR EME. 4 LA
H 1117, M £ T M. K IFZ N (145.16£1.70) umx(141.27+1.94) pm, 4 F & 1
KRB ZL AT . 4 X A K 111 800~720 488(449 684265 905) kit , 40 x4t %78 1 % 2 214~
12702(6 849+4 854) kr, MWW E S AT EE R F P x. EMFRANEKKY Tom, &
JEH 1121 go #F 5% 4 (5.88+0.52)x10° N/mL, # M /MK 8 F % 4 (2.41£0.73)x
10° AN, UHMRERELEFT A4S AR EN2MNEM, KWLM 2 7~
JRA, AHFE2. KRISCCHEAHT, REATL20240 8. ARFHEEXY,
BIRR My EEI, #TFE R, AHERIANELE, BPRERER, EHERNYT
AN EFR. RERELBR Y E (BhE 1~10d). KT 4% (11~20d). 5 =k 4
H(Q21~30d) KA A 4hki. ERERERKY, HIM b 0 5 09 5 E 5L A 8 IR JE 25 °C.
#h % 35, pH8~9; WA & Wy s £ B 44 4 IR 15°C. 3 % 25. pH 8~9,
KEIA: R G; CRAENY,; HELHE

FESHES:Q959.9; S917.4 XktrERE: A
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FE AT B BHA . wl B A R
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It H K A B A A B SR N T 2 5 R RE T
XTSRS QLR B ARAE T,
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PRGN T B K& R 507 mC A HaE, 5 H AT
B2 MELE . SR ) LA R BT X B B0 5 e A
il K o ASBIE A8 S50 A A s RN S T ik
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FH BRI EA TR AL PSR
L MRS Tk

1.1 SCIe#t Rt

SEUG FH SR il T 2017 4F 4—5 H R&E A 1L
RAEMUE, FRERE LR, BRCREFREM S0
HPL b, i Si e g Ll 3], 000 G oA 44 PR 285 7
A K BB B A BT TSR AR AR R K
55~213 cm, A& 12.7~60.1 g.

1.2 LA

AR AL T RN S AL M
AR 10 H, R 5 W UL A B, BT
BN, B HENE . L R AR A BT
. FEHE, RS 2 (gonadosomatic index,
GSI):

GSI(%)="5 & (g)/M 5T & (2)x100%.

B BL B AR A ME L A RS 9 H, 43 By
BUBEET. . JEB, BB HIAE 1k AR B A i
K3 F, F Nikon E1000 (& S5 il B Gp 4%, AR5k
K& R 50 ANER T, T BRI ROl BOR 1
AE, ST EORS 9% R A T (n=9):

#a X%t BAH J1=1 g O FE0E < B A

AT BB g =2 X6 VA B9 F2 /S S0 K I

VU0 AR B A B AT N AN, S2ORE IR vk
B 3 Y5 5 A 70 emx50 cmx40 cm 7K % it gk
Rige, WERKRKRSWE kB R, HEBnA
SRIKIE 15~25 °C, HEFR % (2045) H/mL, hJF
25+1,pH 8.0£0.1, HIOLM, HELRA, WL 48h
Jo H AR 2 YBR[ K A4 38 (Isochrysis gal-
bana) F/N#r A 228 # (Nitzschia closterium)], &
BEfL)E 15d, iz 60 Hifi¢aduE . TH sk
JE VD AE R T 3, JREEZY S em. B R UM
WML . R,

S3 VB A BE R 24 . AR L R
LW AG, F Bouin RV EE, A, U]
FR 6~7 um, FRAKG—HLL (HE) Yot , W4
ML I

IR B F P4 T s R A AL R 2o 69 IE
R EaX it A SLE R R EE . #h B & pH 3
AEEBEN T, \ER 10°C, 15°C, 20°C, 25°C
F30°C 5 AHEEE; EREEHC 15, 20, 25, 30 135
S AHEE; pHELG6, 7. 8. 9 FI10 3k 5 MRAJE,
K H Lys(5%) M IEAC R MAT 5 o HL 25 4~ 500 mL
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Bk, e BRIE 22 R o3 E 25 KA BE, A
AR K B4 2 300 mL . B 1 H R BOHE PR AN 1R
B, BT A LR R O, 43 ST 300
KL T 25 S BERR i, PRS00 LR 10 ¢ 1 LAl
A1 R T, B, TRIE
G Ah BRI RM ], A 2R B0 AT W2 A 4
2k, H 300 Hifze Wi g IR, R
HitAZER, B8 LRTKEE, TR
45 24 h, FH 300 H 48 8 1 2 Ak g HURTR
EAEIERG , WABIE, AR, L E
23, HEEYE ., ZREM LR AN

ZAE R (Yo)=3Z K U B/ BURE B . 5L < 100%

AL (%)= AL A B/ HORE B B 40 100%
1.3 HIELIE

S Kt T <o BB AR ME 22 ROR . R
SPSS 18.0 B AT EL AL I, I AT ¢ A o ml F
K ¥ J5 2 43 BT (One-way ANOVA), LSD £ & [t
A Duncan FGKGEG . & 2 7/KSE iR P<0.05,

SRR R —IKFZ M (TH) Wit 8E . A
JIERE L B Ty B A2 1EAC R 455 i B2 1 Bie 4 1 14
LEGLERZ M, T (HE IR RIE S T2 i
Xof I R S A R 2 R0, LA, AT
b T

& R [\ —KF 1 F 48 (XE) 5
T6LJEE B T IO B X (BN (T {8/1E 28 2 45 5 b 5 s
“IPREERED), XofHH (T, (HNEZ RIS 5L
T E AR WA, VAL, nI i H A
X1E.

W22 (R1E) BER WA R By E WY, B R
TEAR K, I 7K P28 A X 235 5 A 52 e
Z R TR L IR R X R A R
JERFFXRLIX 1. Xoo X3 XoFIX s i KAE
W 2 de/MEL, TR B AT A R R pH T R (A

2 4R

21 tEEE. BRRFIEIEN

Xof SR B 11 446 LA ) 08 A A T AT M A
Femyge it o dr, B 25 S xE DLy 3 32
At e A 12 117, 51 1 RIFAERH
P25 (P>0.05),

BB A2 R (145.161.70) pmx(141.27+1.94)
um, 46Xt 58 F1 4 111 800~720 488(449 684265
905) ki, HFHXSEEH 1K 2 214~12 702(6 849+4 854)
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i, MROPE SRR IR A OG (R=0.683, P<
0.05). FEFTINAY 191 H BUAMErE N A rh, Y2
NIRRT em, (RTE N 1121 g0 K FHE
7 (5.88+0.52)x10° 4~/ mL, HEPEA A 24K T %L
A (2.41£0.73)x10" A~/ H .

22 MBRIEH

N BB 0] s P R 0 (GST) 2B Aok B
HEA 4 H i) JEdE R s SR T, RIREE K
BT AT M. GSIE 4 H F Ak g
(HJ5 W N, 2B izt fa) B H B4 v e
B 5 GSIA frlal 7, = 5 A da) i aies 2 s
Jo O R BEAR, REAZE A BIEM N, BRI
WA 2 YA HETBORS B I B4 (B 1),

—o— HfiME  female —m— HEPE  male

PERR TR EU %
gonadosomatic index

R H
samping date
Bl 1 BRI MARIERTWL

B A R N5 = BE SRR B — 1 50 AS R B 1E) BOR 4 R 22 S R R
(P<0.05)

Fig. 1 Changes of gonadosomatic index (GSI) of
U. unicinctus

1. 04-10, 2. 04-16, 3. 04-23, 4. 04-26, 5. 08-03, 6. 05-10, 7. 05-14, 8. 05-
21; the different letters indicated significant difference among the groups

of the same sex at the different sampling times (P<0.05)
23 ERSBELXE

A ) i A AL T 1 IR B A LTI
6L I P O R B L, R kv e (B AR I-1),
FEERE 25 JKIR 15°C M4, SIS 29 0.5h
ZAG WA, I L OP JE B, BL A BR AR (5 P
JIEE) £ 164.04 pm=159.13 pum([& Jit 1-2), B3 i
R & B BT oy S O 24 . BERRH . R
IR P HH 5 2y 0T S5 B

ZHEIE L 1 h HEH S — Mk (BIW1-3), 1.5h
HE S A, B — AR RS = DO AR,
AL 3 AR (KRR 1-4), 2h & F 2 2 400D,
AL ZAERK/NFGE , A7 S I RN 22 A
(B 1-5), VAJG A 0.5~1 h 702 1k, 7 2Bk %K
WRWE L (B T-6, 7). H3ERA W K/NZ

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

gy, HILHEZ A SR E B0 R B RRAE . 2SS S~
6hkE RN (KR 1-8), 7~8hHE AR,
Al UL B (R 1-9) RN (B 1-10), TR )5
RRG Rm H A £ (B R 1-11), ZHKE2 18 hJE
BRSPS A, TR A K /NE IR 1 2 A2 Bk A
e, BRI RENEE S, LT IRAR K /NZY 145,78
umx115.83 pm([&Ifi 1-12)

A E R S5 R R, BP0 i Ay [R]85 B
TN T A o I N RS = B 7/ G SR 5 g T TR
Z HM K (B 1-13), T AE2Z, il
BROTZAER/IN TR R BRI S SR BN £
RRRECR (KR 1-14) 0 JE BUDm A% B8, 3 JUA 5
F oWtk (B 1-15). JE R 1 7 R A P 43
SUER ) R N I, TR S B o BR 0 4 2L Bk
AEAEI 7 10 S (8 i 1-16)

WG R E a2 Mg i L) 1~10 d), A5y
4 H(11~20 ), & BUIR 4 L (21~30 d) & & A 40
Wi, 22 S 2 20~24 h EAE S AR EE G HL, K
/N 150.15 umx127.36 pm, RS FUE, w43 |
T2AkEk, HEE KL EBHR, BEEREK.
T, AR IR B R ER R T KD
(B T-1) B2 6 d J5 k& 0 E W 48 4 i,
KNy 267.23 umx211.85 ym, 2RI, HEE
R (ERR 11-2), ey 10d )5, FRERAERKIE
AT, KRB NETTYI, K/NYY 388.34 pmx
268.25 um, RHTIHAS R BRR, KEEL BT
W (B 11-3), WAk 20 d J5, IRHETIRAS N, 14
WRKMLE, BE MG HR A, JH s AR
JEHBAE Y, e XL )8, FER B
WK, TR IR, ARK 2 519.11 pm, {£
T 249 247.98 ym(K R 11-4, 5), B2 30 d 5 %
=R L N TR TN =R N LY R LR T SR = F
EHK, pBEAR, AiwmicEANLREE, B
TEIRVS2IPE, RKZ1145.10 um, K552 275.12 um
(I W 11-6)

24 REEFHETFZHRAIBURNIME

MIESE LRSS R GR 1) Al WL, fEARSEER ) 25
M A T, ZHRERLLE 205 44 F 25 °C, #
FF 35, pH 8) fe i, 1l ik (99.02%+0.81%); fFfk
PV 85 AL H (15 °C, R 25, pH 9) H i ,
H(93.73%+2.06%), FIH T 115 Fr 15 45 R A
(#2).

TEAE S B THE A A 45 R o, FR R
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BIRRIEMEE A BIEHRRTIFE AR NE

LRGENGR, 2. KGO0, 7 52 RS 58 2 e PRl R3S A RO AR (1), 3. HEH BB — Ak, 4 HEH BB Mk, R 3 ANERAA (1), S.2 4, 6.4 41
MU, 7.16 AUAEI,. 8 FEARM, 9. B, R AR (1), 10. B, e kRSN, 1L R, RAE D), 128
PAHER L, 13 A Y] (HLE Je ), 14, SR MIAY) (HE Y 0), 15 B (HLE Jeta), 16, B G HAY) (HE Jt0), RN
i (1): AP. 51K, BB. K %Ek, Be AN, Ci. 48, Eb. M, FM. A5, Ig WFH, Nu Z00Mit%, PB. Wik, PL. 90 % B,
SB. /Ny 3Bk, VPRI, YG. UPE BUkL

Plate [

Viviperception and histological observation of the embryo development of U. unicinctus by light microscope

1. mature oocyte, 2. fertilized egg, showing the fertilization membrane lift and the perivitelline lacunae formation (1), 3. first polar body, 4. second polar
body, showing three polar bodies (1), 5. 2-cell period, 6. 4-cell period, 7. 16-cell period, 8. blastula stage, 9. early gastrula stage, showing the vegetal pole
invagination (1), 10. middle gastrula stage, showing the animal pole epiboly (1), 11. later gastrula stage showing the cilium (1), 12. intramembrane
trochophore, 13. longitudinal section of mature oocyte (H.E), 14. longitudinal section of cleavage stage (H.E), 15. blastula stage (H.E), 16. longitudinal
section of gastrula stage (H.E), showing the vegetal pole invagination (1); AP. animal pole, BB. big blastomere, Bc. blastular cavity, Ci. cilium, Eb. epi-
boly, FM. fertilization, Ig. invagination, Nu. nuclues, PB. polar body, PL. perivitelline lacunae, SB. small blastomere, VP. vegetal pole, YG. yolk granule

Wi 2 A A e Y PR B A5 AR BE 25 °C L #RJE 35,
pH 9, WAL R i & MR B A 1 IR 15 °C. #h
J& 25, pH 9(3 2). 5 W32 K5 11 34 T,
DLERBE ) RIEB R, FTUASR 2 R £ 5
FE P, IR R pHL A 5 R AR BE AR X AN T
I A 3 1 RN w5 SRR Uk O I B >3k B >pH,
& HR IR A 23R 1) 52 e A S5 R P IR B8 PR 1 R L
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TF A8 S0 B B TIE S IR 25 SR R, IR 25 °C,
R 35, pH 9 MRS A1 T, B IR s 1) 2 0 R
H(99.18%+0.97%), ik FE 25 °C. #hE 35, pH 8
(0 25 11T SR BRI 085 52K 3 (98.85%+0.78%), —
T2 A E (P>0.05), BB P05 065 57 K 2R 11
ARG FHEG: WA 25°C, L 35, pH
8~9.
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DG

20 pm 4 20 um

&Rl 11

BIRRIGE N E R B ARUE

LARE G AT, REFBIN (D), 2. 4B AE, 3 ARG, SREFEIH (1), 4 FHURG B, JRIEATE (1), 5. HOR g S
6. %hls, RYI(1): As. LT3, CR.4EH, DG WkiE, KT. W&, LW

Plate I Light microscopic observation of the paedomorphosis of U. unicinctus

1. protrochophora, showing ciliary ring (1), 2. late stage of the trochophore, 3. sectorial larva, showing ciliary ring (1), 4. early stage of the wormlike

larva, showing digestive tract (1), 5. late stage of the wormlike larva, 6. juveniles, showing lips (1); As. anal sac, CR. ciliary ring, DG. digestive tract,

KT. kidney tube, Li. lips

AL BT S SE g A5 R R, IR 15°C,
ERFE 25, pH 8 MREEAME T, 5 A 0 i 7y O Ak %2
H(94.79%+1.93%), & BEE 15 °C. #hEE 25, pH9
(IR 25 1 T B IR G (L 32 (93.54%+1.54%),
TH IR ENEE R (P>0.05), B BB 055 0 AL
RINEARTEHE FAEG: BE 15°C, $hF 25,
pH 8~9,

3 Thie

3.1 BRIfRREIESFE

BRI — AR 2R B B 2 AR
532N (U. caupo)®™ . PEWIVLZ& (Tylorrhynchus
heterochaetus)™ . FifLFs W (Chlamys farreri)"” 55—
o W EMRENGE RN, FFEHEPNE
ORI, S8 SR A W, T ARSI
R F RN . B A KRR BT
BRI R RS BOB W T, JF T 4 AR A)
s H A 2 AR RIS, RPTERIR A
Wi S oAt e 2R AL, HA S HEBOR BRI AT o

ST W T Z W A A R R R Y BB v
g, SYME O MRS B RRE
SR UIAH U R i 1) BEF O O RS 32
K AR, K TR HECT K g iz
LRNG k&S, ZHERWER, W5

[ K P2 % 2 32 /) sponsored by China Society of Fisheries

- e ZU R L R BOE T8 E A S &,
PRI LG 85 K1 7 OB 2 A RE DR B i A i B2,
PR ofil s 4 X B AE 14 45 Tk, T 20 VD A
(Perinereis nuntia) 1 (1.4~1.8) J7 ki F1 75 #% & H
(Sipunculus nudus) 1] (4~5) J7 kLU, 4 2= 445 46 1)
e, B ) AR B AT I (300~500) TR,
BEm TARIEEIR, Wae S B L5
PREA K, Collins %" & B4R [CH 13 (Loligo
Sorbesi) AR . BAE TR . AT,
WINPT RS AR R I A
K, PITE N T BEH B FEE A 2% &M

Arp S5 A L I, oA T S8 B Y 36
H S s A LU0 A 1 s 1.22, 5 RACRA S gk M A L
B (1= 117) AHIE, % 34 5 IURE AR b i A 1
Z T HEPE R LG o AT UL T H At — S
s, WPEW DA MR LB 1 150, HAR
F VD #& (Neanthes japonica) B MEHE Fb 451 Ay 1 = 219,
Pu B fd ! s, k18 (Monodonta labio) HEK [t
Bl 7E 39 S BN, B 5e 25 mm DAL
A PR B ME L 12 20 3XAT BB 1 TR K AR
LR, KSR 3205 0 4 F 55 22 K 3 19K 7 A Re AR
TEKE BIAR 38 A BIL 2% o A S B0 G 0 H R B 0 g ks
TN (5.88+0.52)x10° A~ /mL, 524 A AZEE 1
I FE 45 R (4.240.2)x10° A~ /mL M3 . 253 5™ 4
TEBAER R G Y A2 ) R N BR K 2 7 em AR JB
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®1 BFREZHEEMPFUREZIRBER

Tab. 1 Results of fertility and hatching rate of U. unicinctus by orthogonal experiments (n=3)
e ST influence factors % WAL %
treatment no. E,C i fertility hatching rate
temperature salinity pH
1 (1) 10 15 6 3.13+0.15 0
2 1) 10 20 7 18.010.89 0
3 ()10 25 8 17.72+0.72 0
4 1) 10 30 9 96.6142.15 0
5 1) 10 35 10 92.15+1.98 0
6 @15 15 7 19.53+0.23 0
7 @15 20 8 96.4242.24 90.55+1.63
8 @15 25 9 95.37+2.08 93.7342.06
9 )15 30 10 90.31+£2.31 45.36+1.59
10 )15 35 6 93.16+1.46 28.91+0.85
11 (3)20 15 8 15.7140.25 0
12 (3)20 20 9 89.48+1.55 15.32+0.74
13 (3)20 25 10 98.43+1.49 89.32+1.37
14 (3)20 30 6 95.22+1.65 9.59+0.48
15 (3)20 35 7 98.76+1.21 56.77+1.53
16 )25 15 9 45.23+1.38 6.39£0.32
17 )25 20 10 89.74+2.01 0
18 )25 25 6 74.5141.89 0
19 (4)25 30 7 98.63+1.22 87.73£2.05
20 425 35 8 99.02+0.81 57.86+1.68
21 (5)30 15 10 47.13£1.16 0
2 (5)30 20 6 3.3240.20 0
23 (5)30 25 7 96.6142.06 0
24 (5)30 30 8 97.54+1.75 0
25 (5) 30 35 9 98.92+1.05 0

W RS AR R E T A F K
Notes: Numbers in brackets indicate different levels of influence factors
w2 20g, ARFFEERGZMIL, KK, K
Fidd (11.21 g8 rh T 5 B )it o 1 75 ALK
A AR 4G AR AL, ORI By M, LA i
Ve T e bR B

FAFR R 8 T SRR AN A R Y AT
B (Phascolosoma esculenta)™ ) el (Tegillarca
granosa)™ . AFFEEIAT (Ruditapes philippinarum)®™
85 W e 2 F b [E] B XS B (Fenneropenaeus chinens
i) =P T B (Portunus trituberculatus)™ 55

https://www.china-fishery.cn

H FE 25 0 A O A T 28 — IR A A 2R I, it
N N R -l U 38 L NN | 2 K 3 N S
JE B Wy 4 BR B A0 TR B 2R R A T —
WL 24T, & ARG IR EE . SR
Ja Z0AE Ak () BN T 5 7 A iE— 20 3
IR, AR SZRERE P, BB i i A O
Qb T 5 — YA S BRI, AR i S R AR S
Joed . AR, 5 0UA FYS A (Preinereis
aibuhitensis)®® . & W (Marphysa sanguinea)”” F1 14

HHE K 7% 23240 sponsored by China Society of Fisheries
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T2

B IR b5 S HE AP R E I SL AR

Tab. 2 Data analysis of fertility and hatching rate of U. unicinctus by orthogonal experiments

LioRIEER A FALSES
detection influence T} Ty T3 Ty Ts X, X, X; X, Xs R
indicator factors
ZRER  fertility W 227.62 39479  397.60 407.13 34352 4552 7896  79.52 81.43 68.70 3591
hE 130.73 29697 382.64 47831 481.62 26.15 59.39 75.93 95.66 96.32 70.17
pH 269.34  331.54 32641 425.61 417.76 53.87 66.31 65.28 85.12 83.55 31.25
§#4L%  hatchingrate  JRS¥ 0 25855 171 151.98 0 0 51.71 3420 3040 0 51.71
hE 6.39 105.87 183.05 142.68 143.54 1.28 21.17 36.61 28.54 28.71 35.33
pH 38.50 1445 148.41 11544  134.68 7.70 28.90 29.68 23.09 26.94 21.98
A U4 W (Mactra veneriformis)™ 25 —2, B LI % A A LR 1~10 ). R4 A (11~20 d)

B MG N TS, 18 fife )k B ] 4
BRI HTE M.
32 BIRRGMRERSEMREARXE

YO0 1 W RRAE B i B G & F
TR BAER G O - 2SS ] B ON, DR L
BMZ . A, Wi T RSS2, i)
PP ER R ER E O D L RBUIN, AR Y
PR 2R T INE 2 L R, BUE R
T TS Wi, B R D A 8 IR o B B S s ) AN A
RGO R B R SRR 3, HOpR
o v AR E B A R R 5 W vb A P DL K
KA DUZEPOAEIE] X ] fe 5 43 2 i o7 AH ik
AR BRI F NP s AR S (Paphia
undulata)”" [ )5 I VE A7 X0 WG, TR RS0 5%
JR ) b 28 an ey 10 A B B BN, DR HUAb
I Ve R 7 3, B A o s 5 IR s 4/, Y
Fazs A R, Fr Ll LA IR] B 4 DL SE R
HMIRJZE 53 DX 2 A5 DR BB ) i IR iR B
SR ERE . BERAE R 3 B, B AT kR
HIR IR G R F G, IARTE 1 2 A R/INA %
MR EkAHE R, JF H R WRTE R N L 30, FRAE
WY, SO T A g A A, AR
THEE B A UL T

FEFREE 25, /K 15 °C B &E T, SR ER il i
WG & B 255 20~24 h, BF[EIAEG, R4kt LA
ZEATRT L, BT LA G R B 4 A2 AR S 4 B
KB RYIK TR 4552 e o P 0 i 4 Rk E
AR G R 2 R 7 AR A 13
PRATIH AR s BROR G SE R R 2 du gy o R
o MR 3 ANETI, R B g B AR ST 4
G4 HOE SRR S AW 2 R IR G kB AR

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

FUEE HUR 4l R (21~30 d), 5 2RTE S 005 v
—E, ARSI, BRI TR F AROKIR (15~25 °C)
1T, WALEA430d BB EEEL 1 mm 1)
st , H1NAREEEREKS 1 om Bl E
IR . 2 HWE WA 77 IR . A,
Q] 45 J A R R LB R AR R RIOR 2 iR R R
YLy ) i,

PR A R, X o Tk R
HEKR B ok KNG E . 81
T 2 DL BRAEHE 4 e . /NI H 2200 9 A M e 4
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Reproductive biology of Urechis unicinctus

XU Xinghong ", MENG Xiao', GAN Hongtao', LIU Tonghao', DING Ziyuan ',
YAO Haiyang ', XU Guocheng ', DING Shan', FU Ziyue', CHEN Wei'
(1. Jiangsu Key Laboratory of Marine Biotechnology, Jiangsu Ocean University, Lianyungang 222005, China;

2. Jiangsu Key Laboratory of Marine Bioresources and Environment, Jiangsu Ocean University, Lianyungang 222005, China;

3. Co-innovation Center of Jiangsu Marine Bio-industry Technology, Jiangsu Ocean University, Lianyungang 222005, China)

Abstract: The reproductive biology of Urechis unicinctus was studied by the method of experimental ecology and
histology, including the sex ratio, gonadosomatic index (GSI), fecundity, embryonic and postembryonic develop-
ment. The optimal environmental conditions for fertility and hatching rate of U. unicinctus were also assessed by
orthogonal experiments in order to provide reliable protocols for the artificial culture of U. unicinctus. The sexual
ratio between the female and male was 1 : 1.17 and the males were slightly more than females. The mature oocyte
remained at the prophase of the first maturation division with the diameter of (145.16+1.70) um x (141.27+1.94) pm.
The absolute fecundity ranging from 111 800 to 720 488 (449 684+265 905) ind., and the relative fecundity ran-
ging from 2 214 to 12 702 (6 849+4 854) ind., positive correlation between fecundity and weight was recorded.
The biological minimum was about 7 cm of length and 11.21 g of weight. The sperm density was (5.88+0.52)x10’
ind./mL, and the average number of sperm produced by each male was (2.41£0.73)x10" ind.. Two peaks of female
GSI were observed in the breeding season from April to May, which suggested the type of spawning of U. unicinc-
tus was in batches. The trochophore was hatched after 20-24 h of embryo development under the conditions of
salinity 25 and temperature 15 °C. According to the histological observation, the oocyte of U. unicinctus was a
type of mesopodium that developed into hemipolar blastocyst by unequal cleavage and spiral cleavage, and then
the gastrulation was formed via outsourcing and invagination of cell migration. The postembryonic development
after hatching included three stages: trochophore (1-10 d), somatic larva (11-20 d) and worm larva (21-30 d). The
results of orthogonal experiments showed that the highest fertility and hatching rate was obtained under the condi-
tions of temperature of 25 °C, the salinity of 35, and pH 8-9, and temperature of 15 °C, the salinity of 25, and pH 8-
9, respectively.
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