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BBV BFEFEERETRAER S SRR, BT B AL KRR,
Ji & B B (SR AT, P IR, PO i R AR R R A
JERT-RAIBEREMR, HEESFEALT 4 MABRMETE, A H(L5BH)
IR 1.25 kg % 1. 85 kg, MU E R HIEE 74 0.6 kg F14.92 g/d,
BT B4 (XL 19 0.34 kg F12.79 g/d; BZE =PRI, A 4 198 & 3E
74 118 ZHRRE A, RBFEN 59.60% , 1 B HUE 67 ZMHERET
B BBE R 33.84% A IR R BRI AT EME 11 K51, 581
$49.32% MR B HA 28 FRATINEIET, FET LIk 41.79% , 1k A
HEH 32.47% ;A HpEMEIRT 5 A 26 BARAS, L BARRT 19d,F
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IS FIR = B RRET 4 51F 2006
F12007 4ERF24 8 5 03 f B B Mo — e BT, 2
A W RAS S B0 32 SR 35 3h 4y R R 4
B2 VT M S £ A AR DR S AR, e
TWRAEERIN (3 ~5 N H ) o 3 24 1 H %
18 35 AR = 5 FE T R A RO

ARG B X M 7 S £, S A R v
7 [ A A MR /A B 6 DL Y 7 0, R B 2 0
TR A, FE X IR R B A O LA R IR BT
TR T R BISY, M T — B R &k
WEB AR AR, AN TRER DR
B, I E YR B 7 B T AR K MR A1 3 7 B S
FET-3R, A G K8 & R A E I i TE
BHETREFTFE.

AR T

1.1 BEGFEMDE AR

AELET 201244 H11 HE 10 A3 H1E
AR B B W =Figa L LT, LK
A48 T R O 2 B IR BRI A 2 e S A T
Rk R B B A4 198 R, X 2k ok £ (A E
1£0.8 ~1.5 kg Z 8], 1A E Fy(1.25 £0. 15)
kgo X HEZH 1 5 (/] — % 2 B0 R A A 198
B, PR (1.29 £0. 15) kg, LR A9 K A PERR
HARRE , EERAR W] B, LK Hv & A
P B RIS, MO8 N TR 4% Ao & ik
N H A RFBURLA R o
1.2 $EERBFEEEMAR

SRR e R — % 6] B 2 A R T K 08 it

T, EANFEREER4~5 B/m’ 57
Wb A 2 ~3 B/m’ MEREELB R 101, T
AMEREE/IN, BRI ST S 4R 5% 9% BE Ol M £ % B
YEKERRE 28 ~33,pH 7.6 ~ 8.2, K IEHA 8 ~
10 mg/L, K E , HEKENEF KKK 2 ~5
5 ELEFR, BT AEKEE&L3 VBN E .

SR BEE WA, R [R] B 1] BER R [ ok R
B 1) KR R MR AP S AR R R 4 -7 Aok
HEEF[E] 8 ~10 h,8 -9 AMHKiRH 18 CHWiF &
F 24 C, 18 ~20 CH,BIF=HIRTZA 2 M~ H Kok
HE 58 B 9 11 78 300 ~ 500 lux , ¥ fE A [E] fy A K A4 8
h ZAIERKZE 12 h, 55 RIEK 1 h,12 h B R4
Femfa] k4 20 ~30 d, )5 EIF A 4a MR, %
8 A AR IR L TR AT 118 ¥ 2 1 JE DU, XA T A
KR A AR A 3 S S, (Rt g R
R WMR BRI R R R R T . ORI
TR ARFFTE(23 £0.5) C 5 H iR 2K, U
it =, JEIRES R B 12 h B 4E4E 2] 10 h,

SEH (A H) FABEF R EERLE
1, ARIB B BB R 2, X4 (B 41) —
BERMRACA R, I BRYE R A KR BB BB i
HETNEE R, BRI RIE 2% ~4% . FREE
WRES ] LR 5030 FE%RE 18:00, Fo & 4Rk A H
Ak O MR AR, BRERANEFIR, B
MRAGHE WK, PR E R A EFRAETH
[, 38 4 R

DoV A R AB L, ARSI T 4 A 11 HAN
8 H 10 HABIx Wiz Mkt THRE , BIRFRE
B BEHLETE 10 ~20 BEf,

®1 FREEFERGEHE
Tab.1 Culture condition and method for parent fish

i i) 7K/ C i B3| H ¥k #/ % R /m?
4411 B~5A10H 15~16 W7 + g 200 ~300 4~5
5A11B~6 410 H 16 ~18 TV + WE LA + R 200 ~300 4~5
6 H11HB~7THI10H 18 ~21 TEVNTR + 6L 200 ~300 3~4
7A11H~8H10H 21 ~23 THUDTR + 68 1 300 ~400 2-~3
8H11H~9HI10H 23 ~24 TR + 601 400 ~500 2-~3

F2 LHRAFRELSEHRERBRRER
Tab.2 Feeding condition of parent fish of experimental group in different periods

i [F] IR/ kg £ LA/ kg HEB kL kg BUIRE/ %
4A11H-5H10H 3.5 0.0 1.0 1~2
SAHIIH-6H10H 4.5 1.0 0.5 1~2
6A11H-7THI0H 8.0 2.0 0.0 2~3
7HIIH-8H10H 10.0 2.5 0.0 2~3
8H11H-9H10H 15.0 3.5 0.0 3~4
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1.3 RIP AIERBERBL

ASLEGF 2012 424 A 11 HIEFF 48, £
WA, BRTR 2% V) 56 /K IR W SR pH S8 U0 S,
BREETHMEBZ R AR LT HEN, IC R R
Fr e & B BT [a] DA K 7= B A 4f R4 1k B 1], DA K2
PERBAR R AR . ALRd, R TTEANIY
JIRN (R B, o o 7= R B (] AR P AERE LR,
FAFEIIET 36 ~48 h M HAN THEHFEHE, 5
WAHERE 5 ~ 10 B, E a2 BighRiegs ik
TR EHE AR R P2, LR kA
SUVR BT R R T8, RN
EHFRR /5 ~1/4 XBABZEHENER
&, =236 h 5, 4T N ToRIIERAE, D%
FEORFE A E  FENLIC R 10 BRAIE, I
H=5E 0BG FRE .

NTEHRE B, K2R 2] i B A BE F 300 ~ 500
mL A T¥ 1 000 mL AR, [ I
W R MR RS 3 ~ 5 mL, B A AT
ABBFRIEAM S, T 8K 2 1 000 mL, 3R
Wb e, (ORGE OF 58 1R 5], & 3 ~ 5 min, AT
ZAEC T8 M. B3R IR EI A 80 H 5 48 i Ik M
o, T K FE 40 VR, DAL 5 24 RGO
RV, B PSS K IR 4% 21 1 000 mL &= fE 1,3 ~
5 min J§ , MEZHEF LFINE, BEH LFENZ
FEUREIASEAL L) 80 cm x 60 cm x 60 cm fEL M
R A, FELUTIERISEI, Kbk iR
H#E 22.5 ~23.5 °C ok B MK AR 2 ~3 £5/d, 5%
AL R 12 h IR —IR, BZERTTIERIFEER, LA
G 7K S HE URIIL L 36 ~40 h J5 i,
1.4 Sitsa

ADG=(W2_W1)/T (1)
K A P HIE ,o/d; W, iR — K&
B £ - AR 5 W, D d B R o R 1)

SRR 5 T O 35 — U B AR B — I A B
HIREL

FERBR B RE AR , BEALIC S 10 BoEfAm
FEEREA VRN E, ATEHE3 ~5 h)E, et
KON EE R 4 ~8 4ffued#, B 3 432500, B4
ZHKEHP 50 ~ 100 ki, T R T MR L FHLR, T
Bk, NT2K3~4h 5,83 A2k,
FE4 100 ~ 200 i, 43 5 B F/NELREAL WA o, 1
TR, FEEB LG, ST 01 BT R BUR T
B TR R R E, AT

R, =f/F x100% (2)
KA R g BVRERf g BYROR R F =i &,

R, =N,/N x100% (3)
KA R, HZHEHRGN, HZAEIREGN S IEL

R, =N,/N, x100% (4)
KR, WAL N, Ty A B 8GN, 2 HE
ik @8

R, =N,/N, x100% (5)
KR, HETE RN, N AT EGN, J R
N

2 R

2.1 FE&EEKER

K3 NWWAEAERFORA . HFER3 A
T, , B 20 5% f SR — IR AR E I S 3R 4 5 1. 25
kg F11.29 kg, A HEKT B 4, =R AHE, H
Z 4N ARERK A AFEAFHEAERKE
1.85 kg, T B 447 1.63 kg, A 4R FHAE L
B = 13.5% ,A 4171 B 4§34 E 41504 0. 60
kg #10.34 kg, AAPIBE T BAH, AEHMEY
H,AHFEMER4.92 g/d,HBETFBHR.79 ¢/
d),A 42 BAM1.76 5, Z5RKRY, LB EH
FAZTPRBASEFTFHARBEN R,

®3 REARBERBFAXL

Tab.3 Comparison of the growing condition of the parent fish

5 H— KRR E kg B kg HHEHE kg AR l/d HIHE/ (g/d)
A 1.25+0.15 1.85 £0.39 0.60 122 4.92
B 1.29 £0.15 1.63 £0.35 0.34 122 2.79

2.2 FEUREFRER
HIZ% 4 ATAD, A 4R A PEIRT 5 A 26 HITA
R HARALR R A R R, AT
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9, PRIt E] g 24 d, T B T 9 H 26 B4
FPEER, FEERIN 11 d, R 2 A dH—¥ ., RE
B, YD SR BT TEDRL BB AR 68 B 25 A 2 0 3 SR e £
BHGAEIME B, I H REAR A6 % S B 7 7= 0, 1
KR, REMA 2w 8 H

HIZE S AT, A R A PEAR L BN = B

W RECR 118 5%, AR A 59. 60% , B 4 B
AR, AN 33.84% ; A AR AR ST 11
B ,B AN T- A 28 B, ST Bl ik
41.79% , 1 A 45 W 32.47% ,B HEMA )55
T-HR{UN9.32% . F5EREKH, A HERAERKE
BT, PR FET- 34 B A KiE RS

R4 FEMRRE R EF PR E X

Tab.4 Comparison of the time of gonad development and spawning of parent fish

451 P R I [ FFIR 7= R R] 7= PGS R IR FeENIE/d

A 5H26H 9H10H 10 H3H 24

B 6 H14 H 9H16 H 9H2 H 11

x5 FEEBRERERMTERTHERI
Tab.5 Comparison of the condition of gonad development and death
415 Al BB B R P RFE TR BRI/ %o LT/ %

A 198 118 11 59.60 9.32
B 198 67 28 33.84 41.79

2.3 F&FIER

WA R AEREMENERL T, M4 %A
BIr=On & RGO IR R R e
B (FE6), A4 B 4 FE AT 4R
J3411.3 mL F1350.7 mL, A 415 H B 41 60. 6
mL; 44 FIFOR R 5T, A AAX B R H b

A, 433k 263.2 mL 1 192.0 mL,A 41 B
MR 71,2 mL; 5D, ZKE I3 EER Ty
M,A 4t B AR 13.32%, B4 4 5k
80.97% F167.65% ., Z5RFEHW, FIBEHEVE
SRR, T RER IR KSE, Ear-m
B LR E DL BRI R IEER

R6 RETIPHERILE

Tab.6 The comparison of spawning condition of spawners (M £S.D)
451 Pk kg T2y i/ mL 1 bR AL/ mlL T LR/ %
A 1.87 +£0.40 411.3 +113.4 263.2 +63.9 80.97 +7.54
B 1.76 £0.34 350.7 £92.0 192.0 +44.88 67.65 +11.34
2.4 BHEE BUEMBREERST 3 Wi
e

P4 35 V-3 32 HE 2R O 34 0 Ak e T 7 2
WEREZEREKRK(E L), HERH,A HM B 4F
BIZAE R4 90 60.37% F147.29% ,A 4 B 4
i 13.08% ;LR T, A AR HETE
B,k 53.28% ,B 41k 22.40% ,A 412 B 4%
2.38 £, PIAIWGTY REREAR, 451 R 2. 36% Fi
4.73% 0 A HIEFTERAE B 4 —F, G5RE
W, kR RFEIEENBRAETE, R
LRI B AR, TR R A AR

3.1 DEMNEFRNMEREFEEBFEEETH
H{ER
UERIENRF LRI TSI, FHFT N
5-6 Hf9-10 A, Bm)EfE5r. DEREAMR
RRERME EORETER, A5 TEN
66.75% ', & 5 B M9 OB N 4 R R I BR
(HUFA) ,JUHRAEA PUMEFR (ARA) , AT LU
HEGERAET . WRENT&AH KRR
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e, LFRERMELERE, FES,IFES
BLMgEE BN YR AR RS RN
EHld TExaR ., DERNEENERY
JEAT AR K b 5 2 2 0 T R A A KON 8k
BRK. AAMREN, UERMANSH S
17 - IEZ BT AP Z R X WA T LR
PR 20 B A & B R, SR VD AR AR R T
pEf A B TIP3 BeAh, ZE B
V8 55 UG A TR I [] B ) M VD 7 BB 3 9 R
BB, REERA R, I EK, B RE
FIFRA S

1 ZREEFURMBRELR

Fig.1 Comparison of mean fertilization rate, mean

hatching rate and malformation rate

32 ¥RESEEFTHTAIESNRERE
FRAR

HAXHT, B THETHIWHARMRE
7%, ATA R AR IR R B IR B . RMEN TR
FHAMFT , BT 32 SRR VR B PR, 48 R 2%
BHEGUBIRATE SR E, R BIREE
PR o TS & 1R o (78 R B AR R
BT L B (AR K 7 22, AR LA A2 PR IE
REWHEER, SRR EHRATEHATAL
= — A EZ R AR B A\ TS
RETRBAE

BRI, R T4 10 5 8 TAE = SR BTk
b AT e 2 ) 2V R AR A T —
WhE, SR F S FPIER K& B 8™ R4
HfE=ROR , Ho o LRH-A3 + DOM BUCR B 4F , bR
N AR 28 B 7= B8 1 B 2 B B AT B 4R 7= B
MR Z A, PIE R 5  H O0 R AL R T B
EER. NTAEF SRR, 7= 50 i ] A T 6
I, HATH BB AW, B A R
Ji, AT LAHEAT A ) R M R R TR, K
FEFF IR A LR, > Vi 75 65 M £ R 2
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PR RRAT IR AR, S5 2T A A 4 e 1
B, AT AT N A=

1= G E ARG AE 36 ~ 48 h J5 3,
IR AT HEAT N TR OB 420G . 238 5 8RR 7 4t
RS WA HET A TR, =
SRET RS, AR R A IR A b A] DLFEG ~
12 h 58

AHEFE R N SE TG 20 2 1 SR SR A
AT T NS R, BN EE R &8
1/5 ~ 1/4 X HA W LI R MHERE, 28
HEME R ES Y EMNNFRAET G, M
WEEEBRB T HARKMTHERREHRERE,
REIESCIL B AR 0, I B - ik = B8 . #ikH
HARB, 7 AN LT 204 R A W48 B8 5, AR
FERT 2R ), EEBE MRS R MR, A0
FETATEH P EMETUERN EEH R
FEORE ] 3 R AR, O (R WS R BRI 3 B
B, BURMEHERTH L AR AT R B
JE R 2 7 SR O ok A Pk S £ A 15455 BT AR
B, AR FE T AR AT N EEREREH T
RS ER ER

A EH R R N TR, L R
BERAESHE AT ERE, RIES TG
ARANGURNL, FEEAFET-HIE 30% ~50% %, 5
ARG X BR 2 BOHE (41.79% ) BoR A4S, 23
TSR R E R R A, AT R E R
1t 80% , 45 7 R BRI 2% , A0 b2 1 7 65
Wt AR B E S D BRI AR
SREERE , R EILT- AR 10% , imim ik F A T4
PERAFLTR AR P LA R AR TR
R 9.32% o, R, AHFFE AT LA 3508k S A 7= 7=
IR
3.3 E&FHERTREBERT

SEhrA AR, BT & 7 AR FR
BT R AE AR MESS L B AR IN, 4e R 28K
TEOL T TR T N T, R ENER
BARYE WK, BN 2 B 2% SR A R EOR Y U
BEAAAEIR], B A A B A] B0 A, X
THOL B W F B8, B2, B D BGE
BRI F BT RO F E &bk, R
BER S PET:, R EF AR T W EERER,
AL EAEVRBUETE, B0 EME
FEULER (AT S B E AR B IS, B SE f 7 TR e D
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(B 36 ~42 h) HIIFREHEZS , BRERE G
WA AR EIPRLTH

VT M S RN E BT —E
HRFEEFRAIHEBEERD, P RKEE
FEPTFIWT,WEH T B I HELE, LKL
B XA RN BRI O XE B RE S 822, T B AR
T PSR P00 5 BOINGER = 54 B, B4, h
T H BRI TE BB, X IR AN THRAE A R
FRBEHRE , o R PR B 3 fa B RS, A TSR 5P
WA G R AR, BT S BIE T, E
72 T e ot S R HEA T T AL B (PR B 2 B
R RIE AT @ B K R

I T 40 T30 2 0 7 40 3 £ B JE BB TS 1Y)
R , 38 T B SRR A 3 5 5 A R R AR R
EFEEE HAME I B R IR B AR S M R &
B AR o s s/ P R B R AT g R
3.4 $BESEEEKRETIER

ASLIG A 2 35 VD R S R G OB &t
ANHBEE, PYAER 1.25 kg K E 1.85
kg, 5 EH 0.60 kg, HIE N 4.92 g/d,B 4 {KE
B 1.29 kg WK% 1.63 kg, HIE R 2.79 g/d, A
HEN B A 1. 76 £, ST T 3 o
HEK, BRTETHEESE K KPR, Bk
R TF 2010 AR5 T B ST 2 WE T BRI R I xR
AR MEREHAT TWE, RN KR B ESL
F147 0.260 g/d F10.246 g/d, HKGX KRB
FENREAERKRR R, HBEEELT AL KE
EFER, BBEFHEGZ A FHEBEARNGNS 2
M E SR A 4 A S EE R A50.3~0.4
kg, AL A 41556 Y BRE2EBAET
J5,4 AN A E A K 0. 60 kg, A BB 1 AEK
P,

A5 38 2o V0 A S 6 T TEORL X A 1 R R
BEHATRAE R, H R T REFR IR, %
AR BN, BRI = E . LRI E .
AR RN E A B IR, ¥R T amE R
AR, Horb 320 B0 P4 B R R 3K 80.97% . K
ZEMRSETF 2007 SEX G F I E AT
FIBFSE R B, 36 £ 10 72 O 5 | 52 K5 25 R 07 b 6
FAEFRERK TR, EH BT EaNFER
R, (R EE (R K, I HARE A= 0P & 2 IEAH R
(E2), R ES KK E AR TS ThE
BARKE ., R EHRE SR L

E R AR, BB T B AR ER R
SRERFEIHFN

700
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2 FEFPENFENXR

Fig.2 The relevance between
fecundity and body weight

ABE 5T BB T J7 vk BT XA T R
i, AR B E L AT T R BT, (2
TESL it AR AP RAT T R B, MBS R B X AR
TR LR A BRI, Xt — 3 — HoR B
FE R KPR —A EZEEH , 4 5 78K T IR
TR Y[R, BRI Y A ) 5 AL
BT IS, 2 T — 2 4R R 2 R A AL

F=UR & /mL
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Study on the method of quick cultivation of female parental half-smooth
tongue sole ( Cynoglossus semilaevis) with nereid

LI Yang-zhen', LIU Yang'?, FAN Cai-xia'”, WANG Tian-zi' , CHEN Chang-cheng’, LI Zhong-ming’, LI
Qing-hua*, CHEN Song-lin'

(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, MOA, Yellow Sea Fisheries Research Institute, CAFS,
Qingdao 266071, Shandong,China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306,
China; 3. Sanxin Marine Seeding Industry and Experimental Station, Weifang 261300, Shandong ,China; 4. Haiyang Yellow
Sea Aquatic Product Co. , Ltd, Yantai 265122, Shandong, China)

Abstract: We have cultivated the female broodstock of half-smooth tongue sole intensively by using nereid
from 11th April 2012 to 3rd October 2012. It turned out that the females grew rapidly and the gonad
development had been brought forward, the duration of spawning had been extended, egg laying amount,
fertilization rate, hatching rate, etc. had risen notably, and mortality rate had a significant reduction which
was the most important. After 4 months culturing, the average body weight of Group A rose from 1.25 kg to
1. 85 kg, the net gain and average daily gain were 0. 6 kg and 4. 92 g/d respectively, which were significantly
higher than those of Group B, which were 0. 34 kg and 2. 79 g/d respectively. Before spawning, 118
individuals had matured, the mature rate was 59. 60% . However, only in 67 individuals in Group B the
gonad had matured, the mature rate was 33.84% . In Group A, 11 individuals were dead, the mortality rate
was 9.32% , by contrast, there were 28 individuals dead and the mortality rate was 41.79% , which was
much higher than 32.47% over Group A. Gonad of parental fish of Group A began to develop on 26th May,
which was 19 days earlier than Group B, and it began to spawn on 10th September, which was 6 days earlier.
The spawning duration of Group A was 24 days, 13 days were extended compared with Group B. Mean
fecundity and mean floating eggs were 411.3 mL and 263. 2 mL separately, which was 60.6 mL and 71.2 mL
higher than Group B respectively, also the average of floating rate of Group A (80.97% ) was notably higher
than Group B (67.65% ). The fertilization rates of the 2 groups were 60.37% and 47.29% separately.
Group A was 13.08% higher than Group B. The hatching rates of the 2 groups were 53.28% and 22.40% ,
Group A was 2.38 times as much as Group B. Both of the 2 groups’ aberration rates were low, 2.36% and
4.73% separately, however, Group A was less than half of Group B.

Key words: Cynoglossus semilaevis ; nereid; fecundity ; mortality rate; fertilization rate; hatching rate
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