BN K™ #E
Journal of Fishery Sciences ol China

mugmam
2006% 1 0

Vid 1} Mol
Jamumry 206

Ei i Ricker SRS MEMUMT RHERERBAR

FHEREE . FRE AL, EEKH
O I =P TR AN A O YOI, BT B TT i T MO, 1 200090

PN T 1998 4000 & R IO PSR, (LI Y 27°00°N — 35°00°N Myl i il % i 7 11
FITEBH 31011998 R IM-— 7 K3 267007 — 35700 a0 AL I 8 M Mo )] 1o DR 0115100
o o D0 1 T R MBI () Y DT R N B e Y Sl e i
G, ATFTIEL AN DO LRSI R W Trachimru joponicss ) A BF SO0 RL , 0 Ricker S 56500 B0 AN I

T3 TR 0 N AN TFAB S (e, ) ' DR 1 R £ T L B
EIR. SR A O T T RO T TR R A A0 B AR I L A R A

B AWM TRNOSH TFHEECREY | S-I M@l Tl S TR R WG Y FRER
R O S S LA 57 B — 104% 22,2 — 52.2% M 525 - 42 9%, 040 BT UK AR S
NEAAY SERMAERRARFHURDEEE SNTAMIATES S X0 N8 ITMERM 0 HER
550 0 O O B 173 - 356% T2~ 101 % W 149% - 1ETN, BT
AN DO RS R W, LD N A TAC W T AR A e R B A

B AT R N I R L [ PN~ R 2006, 13(1) 85 - 91]

MW : Ricker SR KRR TMTN e TR AN

bl Ecg b E k] MR A

i 20 S5k, NIV ) N, ¥ 20 i
12 90 FATHIM L I8 i A, O iy i M £ B0 B R
FER 5 20 2 70 fFCMLC R r R CEE. H
L Nl 8 5 (01T PRSI g Bodt Sy
W B IERE  PER AN 00/ e T R

WY P IREE T 1995 S AN R 00 % M
TR R A L IR % 27700" —
IS0ON AN, M ERENTHIHES

A3 A MM kMl #5083 F%
B Ows EX AN FHANE -2 XH
26°00°~ 35°00°N WM, Ak e )6 IS, 2 0 W
FH6 M 16 HE N 15 B, HL S0 iEAREE 2%
ok A e T ROy A
THROY S Shas o, 1w X

L - B ol o o O i o D e -
41707 DA A0 I BE A A 0K IR T o R R

BT TAr0r. WS " Wl 500 M 5 b

EMEN 208 @ 02, ITEHN: e .- W

Ff L LRGBS R T R R
bt | BTt ART
ARER NE® F ool syaend el se . m

R S - BTIT - 200G 01 — OORS - 07

TR T RFUCMBE I OSSN A Trichin
rus japomicus )& SR FEMSERTRL T M RMOTH
KR BRAFama R f EEwy Eeliny
T L RS A A A L R P
ERld Rt FOASE. (DB TRMNGEN

i , #1 T Beverton-Holt SUSHS T SF MR HERE
HSEREREE BT ILEMROECEN
(AEMSEC RRROSECRBONE TR
I Von-leralandly KR ESE KSR
L PREL, P RO 0 & T Bevenon Hol
8RS 4 O T AR D 0 T S B
S84 TF A it ol 9 0 ) PRI R, o Rk 0RO 4
BRI MY, LA B R BT AN, 2t

SE B Voo Beralandfy & K A RMAEKSH &
A ERSY A i S Y, S S e 0 R
R AN EAMOET R, N LR Y

A ol e o 5 R TR S0 ) R LR

VLR LR T Y TR il | iggryen sl om

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

6 Mk~

R Ricker 8 59 5 07 4 M 55 i 88 ( Thammaconus
sepientrionalis ) BUE T 0800 ( Tenualosa recvesii )
VENA 4 RN, Ricker 8 RN A9 85 R0 T 2

Ricker{ 1058 ) 5 ¥ 51995 £ 85 8 0 5100 { Mushellunge )
TE | SEep JE D o] B 2% 00 78 1A A MR AR LRI

( Lepomis macrochiras ) WAL FEMMER . B
St AT I ¥ Ricker )G BUR, LARM XM
£ R Y M ——F 0 1 A, R T R
S Oh (MR ) 4 2 5 0 IR, 4 ORI 09 M
FAERME T, SRR RET AR, R

LS A SR T3 R T LS A o) L

Hefhobin i W W0 00 o S A M b BT BLAR, S 6T
T 55 R ) 4 o O (1, O DRt R R R

1 e ol O L L Y PR L, O % 0 o E O R
AR T

1 HRSKk

Wi AU ANEZNTEMERAR“RON

S YRR hREEe H SRR
ATEESTAMMTMTN, L, RMEakx

SRR RREE, LA R R,

WA MR 310 A RN S T
TEOAC AR 0, RS, JEABAR, L i, M
KW e s W, R AL s 100—
120 e BT 2 0000 JLI G, a4 1C 2 B ROV
WOSSEME % 0.25 0, iBBEMM A GE I T HR

CMUA A ST R A 56 M M A TR ., O
AWFOPELO.2S K. AN PR MOSMIBIT N 0—6

BT T ER AR BRI 6,
WM TEAMEC BN M B0, Ban

FMEBRXCEN FEODHE DY RENY

2.00% Bt MEEE N NG — 0 I, B

oM F CIAEM % 153,

1.2 DEQSMYME RN

AT Ricker I5EAEN. WA NN
AR o WS W B B R, K

Bueh ICTEMEE ik Wt R g JE RGBS
',

I 1 00 5579 00 0 0 o 0
BAM Y

\Ill o) _

B, = Al G-% -,

=F,B,,C= f“—‘u -e~®)
Ao B, B e MOREOORE AR, H IO A KRR
ARG OB, ) iR . LG EBN
TEmM B, =B PN, e NN,
HERMATRIER N, = Ve T ERHMRK
BGIHRLEELR:G =W, - InW, Bkl
(W) B EKFET B W, =1Mm([1

g UMt OIW) M0, 7 WF, SHB N ¢ B MNA
MEeRT ENMESE T BN,

TRACTERY ¢, BYWAL 5T TN (B/R) .M
{ kSRR R C Y /R ) PO R B (W) A
LSOl T MR
(FYRAMIENCe ) B L0 a8,

28,

B/R = fi(F,t,) =

R
i
Y/R = fol F.e) = %.

2 Y,
W, f}{F. f,} ZE,I
AR AR W R=B./W, W, o
T,
e, AR REAREN F RAEN RS
ASWNey o, W] R LS RO,

1.3 Ricker TS SMBENSRAE
1.3.1 SESARE AW IKE 0NN RGN

WA JUERTE MR B4 12 A ERE 40", e
B PE CIR, h T AR X, A
B EHRR3IN1SHEI12A 1SHLE0N
EKE. NI

1.3.2 KFEKARFTEMEAROMEECRN
FRAMKCREM HRE KN EEREREN

H6 16 EY 1S 1, 0 nd il Ehifed. th
Foiem o e T 0 1N K . 0 ) O O Ak

RS A, BAMIK 2001 ~ 2003 S50 ENNH
Wl " AR 0 2 TR OO e
MEaresRZoN 6N EH NN
HERHISARZAISAEREIN AN

B0 0 F ol 0L C BEG[ M). 2001 - 2003

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

FHEY AN Rcker SSEMTANNANEASHKR SRR N

15 TE 6115 1, 000 MH e 0l (R g 1l A
* M KOV MBS M N 9 H 16 HRRF

6 15 MW Tl BREX NS S0%.20%.15% .
15%. BFEL, MIMPEC BB F 0 | S aysr i
L O 1R I 9% 0 ) R 5 o YD e R ) R 9

R M fE LS S RS
1.3.3 FHMAESTEMERN F oM AE
RGN 16 HEYH IS HIFRMM(ALERE
) RN P M R T
PR, T DCE T kR e,
S ILF AWM, 77 SN 0k 27 8 A0 0 9

T AL S B o O A O L M B R M Y
o Fo R e P B AR L O R S L. T

TE 1 156 I Ol i S B P 0 i 0 497 0 o
M3 TN, SMEFMMMNG 14, REL T
A0 3T T 0 S E 1 R S R T i 1
Rifthn 25% 00V R - SEh MR E M

67116 HERE 6 J1 15 0O %04018 5 BIMe Y
40% 30% . 10% ,10% .10% ,

.] ENESEKANEST TN B/R.Y/R T0
W, Bt

B Ricker I EEAME, S r, 0250,
1= GRS LU MM R F MR .,
MR, e B/R.Y/R IIW,, #&1
BT . B0.5-208 F N 1.5-3MMume

FoGMR R & Fo B/R.Y/R W,
=ik,

MiEmMIRN B/R ¥6.% F —&H,
B/RAEREN : M IGH B W ETh: % o —5EW, B/
ROERGE F bl FRe, A, M08 0 9 N
MO0 1S 1 R LE SN, B T T, WA
Ak N VL.

RrmAmEmm YR ER. T F -,
Y/REME  MRENET M, &M, YR I
HEF NS FEE. N, W B R
PRLEY A0 AR, B T O SERY , T T K ke

B DN I, TR M

Mgy W, R, OCERRIYS B/R R
P B 00 T O S 0 ) Y o
CE Rl T

1.1 ERASKANARS FRFRNARNAT
B/R.Y/R W, N8R
045 A i S o O e 00

kR 3 T4 b O O O R A B
AL PSR M R R M P T MM R T B

R.Y/R WW, 08RG0 R EHhmun, it
OGBS, B2 %05~
2MRF N 1.5-3MEENA F, Ut Hinm
HEFTFMN B/R.Y/R W, M2 ek
W FIB/R.Y/R MW, Byl LRI,
MEB/RMERER, TR FRMMUE R
Fiy BA/R BidcF Akl 00k 0F F iy B/RRW T
EA T Si N T Lgg ¢ FIRSRIE ik
1.3 0.5 e, B/R MEEREF o9 s g n
Bs e, % 0 000, H/R MICHEREF R E TR
RIS e M 1.5~2 M0, B/R MICERF Wl
i PR, MEBWR B /R BICERL
& Frommnidg. st 20, FaanFnF

0 MCRS A P08 0 I R At B2 B
] R T T AR
M Y/RMERER,Y/R RICELER 8

SEIGTT TR o — M, YR WIS F N
0N R T MR oS A,
e 0 o e O e O REOS M oMM G, B
i, % e K92 M0, Y /R MHECORIEIEFAAM.R
LEEi £ RL b CERR L L LU

Y/R BRAK ERES W LCEREREAR
M.

MW, BRI, W, MR /R s
EO%WE.RW TR FEaNan
LU RRIR B L B Ee s Ll gl
AR R (e 2),

LI 61

1 RREATRAMANTEARENEALA
Do b T i MR R4 F MR R AORT T
MEAFEOMERNT B/R.Y/R MW, BRT

BT, 5 MG AT R T O T
B R 1, B i S L RO O
e o G LR N B -, R
. (UREAT TR0 SF SO BN, JUAC LA WNIW i 1L
LR B Bk Sld L F ¥

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

Lt Nk~ R T mug
| TRCFHANANSEFEFANYSOMSERHRASER~tHER
Tab.1 Effects of changes in F and ¢, on hairiail Mshery during summer chose
= EMMET (M)
FMYB(e) Ifds Pk ey smbficiems
""'"”"""""'_'_ Sl 1.5 2.0 2.5 1.0
NN ERTERNR(ER) g
B i A 54 164 125 100
0.5 PARERRRR(Y/R )4 7.2 6 63.2 .5
Yield prr recnmiment
FHMARR(W,) g
: 102 B& 7% N
ﬁwhﬂr?
BN ERENR DR g
i e . 631 m S0l FL
1.0 ‘ﬂm?"} o 134.7 128.7 123.8 18,7
THMERR(W,) g
254 s 213 0l
Average body wegii
REFERERRIR) &
i ; =2 680 611 o
WAL MR Y /R Vg
1.5 Yield per 2 147.1 144 141.8 19,9
T-HIIIII?,H. 209 o 268 o
— Aversge by weigha
Tl ERENR(BR) g
F s | 46% 1333 1281 11%
MENERRER(Y/R )/
2.0 Yield per ; 149.1 17010 1684 1683
FHRERR(W ) e
» 497 i 453 iw
Average body weight

s [ ST i M 100 1 O Y S0 B R o A T
Mo HMAZFESRNTORD N 0.5
MY AN F R 153, IR Rt TR
3 TN AR MBI, T2 TR AN
S7.8% —104% , FEMAE NNy 22.2% - 32.2% .0
T ENETMY 32.5% ~42.9%( R 2),

CErb I, FT RS b i O e H R R

WO/ S ¢ B F 0.5 b, 0080 ) Wt dokt TR
R sl o W1 6 BN o, ORAEE 0 LR T R R
PGE RIS T S8 T L §TE S

32 REfANEMENRRG

2R 2 A 1 AL e Y T AR | AL
MEEE . AL aME Rt F0 B/R. Y/
RWW, Spits B, WA s 3 1wk sik
A ch TS N S BR, Y /R W,

o . 0% BT T e B e R e
K,B/R.Y/RWW,_ BREZMACE 1), @9NPN
BSOS 7O (0 0 0 RS
PAGA, GRS TN R AT AN, K
A6 0 R, 0 O o A T
AHANERER PR,
3.3 REETAREMEERL

Lo 1L 18 T L& o oR A T
B/R.Y/R MW, SprBitS ol ® 1), & F i
F R T PE00 N0 I, A0 0 B O Nk BN P K
OO BMENR AT, WRAERANR
A ANBL T | 0N 00 S0 0 R 1
B, ML AN IR W AR YR
W, 09R5 8L, BT LL, 1000 A2 0 MR i KM TR
THEER T RARETRHE.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

PR 1 Ricker sh&ER {110 REMLKUIN 4.0 X (L BiEME R o

B2 ERUTAANESAS TOAAHMAAREMN TAMMARN THREE
Tab.l Incremenl rale of wtilised roulls 1o Mabery resaros. during ssnner chose relaind s opes Troe Dishing

*

(e, )
Cavchalde age

L L
Incrensnt rale

TR e R F)
Fisbuig mastaluy ool Tt

1.3 2.0 2.5 10

LS R 14 L TR T

Increment raie of biomass per recruiiment

0.5 RO RERTMMR Y /R VBE®

Incremient mte of yeld per recnsitmen

FHRERRW W

Incrvrenit raie of avernge by wesghi

.8 69.7 B6.6 [12]

3.5 ¥ Rl

1.5 3.2 a0y

LEEE S 4 3 4 SRt i

Incremen rate of basnass per recnurmes

RO ERMORY /R IS

Ircretment mate of yedd per recrnbmeni

W, )M

Irwrermnt mute of avomge body weaght

3.3 is
9.3 10.9 12.6 nsy

21 .2 e ]

W YRR R

Irwnmment rate of buwaws fer secruatinent

0k B R Y /R MR

Ireeremwmt este of yorkd peer

¥ R W

1.%

Iscrvrment mibe of average body weaght

13.1 10.2 5.4 4.1

2.2 2.5 2.6 1.9

1.9 5.3 4.1 4l

0 b O O R D

Incroment ruie of bermass per mooriument

2.0 Rl R(Y /R MR

Incrament mie of yickd per recrutmeni

FHRBRRR(W )RR

12.7 12 1 0.1

0.5 0.1 0.2 0.3

3.7 3.6 3.5 §

A A G L R0 o] 0 R o O O
6 60 A O £ 0 o L2 K e e il
PIALEER . M, EE R PF OM R AT R R
LR RERMERITF, WS 5, JUaRR
e ¥, " 592088 kBE~RECKE
BN T 2 R O o NG R
BRLery O 3P TR D o AR P S AP S L FLSE R MO TN
HEEEURRRURETNRMOENCAHE . L
Bl AL O GE TR TN R
o e o TR £ PR T

RN NG Sk,
BT U 0 2 ] R DR b A b A A
WS e R | L P L

MO R RS B e, HRaKTRE

CIVESR 33 3 R ok T3 JIR S 1vE 1 3%

110 R 4 A O LR o
HFemxa s ann.

R A S L] LR

60 mm L EEE T, JEH WM AWM EMEI N

Ll B bl o g0 i bty 1= ot e o W - Dl iR
b4 R R SRR ISR B LT

Mt BA R 9% 1Y, B RIS
ATSES A RE U, IR MmN
F.Afany . th 0.5 MEMER 1 MRHRYEN,
B/R.Y/REW, &0 888, ke Es
MR 173% — 356% , (ML E maE it FESM

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

0 THME"RE

- JRE ]

72% -~ 101% , kR ERETEET SR 149%
~187T% (& 1), IReey MR g Lk ) MRS

MR, st B FSEMEG R TR
AR Rt R O W Y B A, o] B i Y B ST 0K
L) W, A F T RO AL

4 BN

ATV M Ricker sh G TMMITH 7AW
0l PR A i o T R,
PR T (L TP R M AR T W
PSR 1 ) F AR AL DA, B T 48

FRMERERROREHLMNE.M B/R.Y/R @
W, JE 0 ORI A T F R R O T SO

R FOWE ER, S AT MNE, o
SR O R N TR R
B, 2 g ol T L O T
PG KB F b T PR e W AR EL b B H R
ML b i ol 6 D S0 G 2 9 EL P N R
TAC 0l W 0O S, A R IT A Rk

ke RORITIFMRS N R. X OWS
B A9 o b B B0 B P S R

1 M

L a4 B

(1]
Iz}
131
la]
(5]

(&l

(7]
[s]

[#]

(o]

[l

AR, ~HT. RN AN FeRae TN
W T o S R 1 A R
Bl o o= . R )T M RN RTS
[5]. k=Rl 2000 . 77(4),322 - 327

MEL B W. Wil SN
1] AT, 1988, 1044408 -~ 41K,

MR TR MRS e ML 199 145
- 158,

BN AL ENER R TaN)] NS
TR B 18-

LER.EEMN.TANY SN RS REEA NN

L], Emy PR RLCR R, 1887, 380 - 3N,
PPN R ST T T

)] AP A 2002, 2104) 3014 - 30,
EENANMBENTAN BdRrmEn iz L
N o D . 19 - 1T
EWE, LN R, % A
[ALWHESFLENET RS Ee CR[CLENENL
AP, 1997, 143 - 155,

BAy BEE.NER.N KN CEYTHER FY
(W] M, s RO 200 Mk - 72T

. LN R B e[ M e T
TG, Zn8 - 265

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

waiwm PR 0 Racker il S0 000 50080 JCUMR 07 A0 0 00 00 1 |

Simulative analysis on results of summer closed llishing in the East China Sea with
Ricker population dynamic pool model

YAN Li-ping, LING Jinn-zhong. Ll Jian-sheng, LIN Long-shen, CHENG Jin-hua
{ East (hens Sen Fsheries Resenrch lnstituie, (hinese Acsberny of Fishery Scwmors, Key and Cpen Laborsicory ol Marier wnd Frimr-
inc Fisheries, Menistry of Agrculiure, Shanghe 20009 , China )

Abstract ; The enforcoment of the summer closed fishing in the Fast China Sea was declaned by Chinese gov-
ernment in 1995 and the loeation for the closed fishing was 27°00°N - 35°00°N with the duration from July
1 1o August 31 per year. In 1998 the location was extended 10 26°00°N = 35°00°N and the durtion was

prrodongged which was from June 16 10 September 18 per vear and the susnmer chosed lishing aren was ex-
tended 10 the Soath China Sea, the Yollow Son and the lohai Sea. The enforcement of cthe summer dosed

lishing has obtained obvious coologiieal, coonomical and social benefits and it is an important decision-mak-
ing for sustsinable fisheries development. In this paper the results of the three month summer closed lishing
(2001 2003 ) were analymed by Ricker population dynasmic pool model, besed on & main commeronl
species- hairtail, Thichiurus pagorticus , and revealad a rulle betwern the conservation of hairail stock and iis
utilization with combination of & dilferent catchable age (1, ) and fishing moraliny cocllicent (F). The e
sules meicated that it was necessary 10 carry out the summes closed (ishing for the East China Sea under the

wive: of & lower catchable age. s smaller mesh sise and a larger lishing offon st present. 11 carchabli sge for
hairinil was (0. 5 voar and annual Gshing monality eoclliclent was 1.5 — 3, s aveesge annual besmes, ailch

and sverage individual body weight could be increased by 57% - 104%, 22.2% - 32.1% and 12.5% -
42.9% . respectively. However the biomass level, oatch and average individual weight rooting in hainail
population was still lower and lurther reasonable utilization should be rescarched . 11 the eachable age is in-
creascd [rom 0.5 year 10 1 yoar, the average annual biomass, catch and average individual woght will be
increased by 173% - 356% , 72% - 101% and 149% - 187%, respectively. The fact is that the fishery
resources are declining in the East China Son and the TAC moasure has oot been enforeed in Chin, We
suggest the enforcement of summer closed fishing be continued , and caichable size and nwesh size s the firs
managernen1 arget be improved. | Journal of Fishery Scienoes of China . 2006, 1301 ) :85 - 91 )

Key words: Ricker population dynamic pool model; summer closed fishings 1,3 fishery management; the
East China Sea

Carrosponding sathor : CHENU Jin- b Fomal ; myumed® puble . sa. e on
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Effects of different diets on reproductive performance and HUFA compaosition of
Chinese mitten crab ( Eriocheir sinensis ) broodstock during second spawning

J1 Yang', SUI Li-ying™?, WU Xu-gan', CHENG Yong-xu*, Wille Mathiew, Sorgeloos Patrick’
(1. Tianjin Universaty of Science & Technology, Tianjin MX0M57, Chine; 2.5l Resenrch Instingte, Tianjin 30050, Ching
3, Laborstory of Aguacultere & Arternia Heference Center, Cent University, Cent 95000, Helgum; 4. Shanghai Fishere Univers:

ty. Shanghei 200090, China)

Abstract: Throe retural dicts (clame, sandwonms and trash fish) and one artificial dier were fed w four grupo E
riocheir sinensis broodstock for two months.  Reproductive performance, larval quality and [anty acid profile of the
FA profile of the cgms. ovary and hepatopencress of the coabs reflocted that of the expersmental dicts, mennng there
= mn nportant transder of nutnents from the oxogenous feed 10 these tisaws during secondary ovary matunton, Ex.
oo the higher survival mie of sarved xuon | larvae onginating from cmbs fed on trash fish, and the bagger o dameter
froum crabs fod on clams, no ssmificent diffornos between trostrmones were found for sny of the other parmotes { osh
weight, survivel and relmtive foondity) . | Joumal of Fehery Soonons of China, 2006, 13(1):92 - 99

Key words: Ersocheir simensis | broodstock nutrition; second spawning: larval quality

O1LC namber; 5963, | Deocument code: A

Reproductive performance and larval quality are
of primary importance for the suocess of the haichery
W any species ', Although during the last two
decades substantial improvements in hatchery tech-
niques have resulted in lnrge numbers of larvae pro-
duced, poor and variable survival of the larvee is sl
one of the major bottlenecks in Ersocheir simensas lar-
HWJI_

E. simemsiz is known w be able o fertilise more
than one batch of eggs from & single mating' . Like
other penacid shrimp, brood crabs accumulate a lot of
energy and nutrients in the hepatopancress from the
exogenows feed during their ovary development, and
later on transfer these 10 the ovanes via haomolymph
and thus the developing embryo until egg hatch-
ing*'. Nutritional requirements of brood crabs can be
investignted for both first and sccond spawning. De-

pending on the tempersture, nutritional and ecologi-

Hecvived date- 2008 0] - 18; Hevieed date 2005 - 04 - 39,

Article ID: 1005 - 8737 - (2006 )01 — 0092 - 08

eal conditions, the interval bevween the first sprwmed
egx hatching and second spewning ranges from 15 o
20 duys. After the first spawning, nutrient and ener-
gy lovels in the spent brood crabs are depleted and
noed 1o be replenished during this short period, Gen-
crally a loweg focundity and low larval quality has
been observed for the second spawning* Therebore
it seerns interosting o investigate the effect of dies
soroned spawning of E. simenny broodsiock.

1 Materials and mcthods

1.1 Sample

The experiment was carried out at Hailo hatch-
ery, Tangpu. Tianjin, China during the penod of
Februsry 10 May, 2004. Three hundrod and sventy
-sax monture cmbs (B2 mndes and 294 formaks) wore w0
lected from & farm in Chongming, Shanghal and were

Fommdution ; 1T 1) Coman (rn the Famish Interanivensy Coosedl (VLK) Begpam
Amiher blography : |1 Yo (1980 - ), male, MSc. E-mil: yog. #merich. oom
Carresponding sether: SU0 L yosg (198 - ). komale, 1 1), spociabesd B spaior o Read sl crostsovsn moortess. ol sasbd® loomid om
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LLAL

shipped by air w the hachery. The avernge body weight
ws 68_5 g for male and 116 g for female.
1.2 Experiment design

1.2.1 First spawning Alter being stocked seps-
rately for one week 10 scclimate 1o the indoor captive

aonditions, male and fernale crabs (in matio of 1:3)
were placed in the same concrete tank oottaining
20 g/ seawater at 15T . Alter 6 davs. 150 berried
femalies were selected and mndomly distributed into 5
experimental tanks. Another 30 crabs were kept sep-
arately in another tank in order 10 replace ceabs that

died dise to manipulation. The average body weight
of sclected spawn crabs wan 71.3 g, and the average

relative fecundity of the spawn was about 2 578 egus”’
& BW. Fiber-glass tanks of 8 ', separated into 4 u-
nits with PVC plates, were used as expenmental
tanks. Each unit had a surface of 2 m*. Water depth
was kept st 40 em. Three units within the same tank
were used as three replicates for each treatment, each

replicate containing 10 crabs. The tanks were covered
with a black plastic sheet and throe picces of 1 m long

PVC tube were placed in ench unit 10 provide shelter
in order 10 avosd cannibalism. Water parameicrs were
monitored daily. Salt concentration was kept a1 20 g/
L. pHB.20-8.30, XD 8.40 - B.90 mg L. Facers
and uneaten feed were removed daily by siphoning.
Depending on ammonia and nitrite levels ( maximum
1 mg/l and 0.2 mg/l. respectively ) water was

changed every two or three days. The water tompera-
ture varied [rom 13T w 17T,

Three satural diets end one moist artificial diet
were fed w the crabs: dams { Simomowocula constric-
ta, trestment TC), sandworm ( Nerers japosicws ,
treatment TS), trash lish ( Chaetarichthys stigmati-
a,trestment TT) and an anificial dier ( tresimem

TA). Duaily fooding ration was sbout 10% of 1otal
bicly weight lor neiurs] dievs and 1% — 3% for arifi-
cial dict. Feoding was donc st 16:00. Duning the

first week, desd crabs were replaced by erabs from
the scparate tank n order o eimunaie mortabity duoc
o mamipulston,

1.2.2 Second spawning A1l the beginning of
Apnl, the first spawn crabs hatched cggs a1 16 -

L.

el rrrance

S BN

g e and HUFA cmgemiinen

el

17 T. From then onwards spent crabs were checked
rate was determined as follows

a™ bSe X 100% . where @ is the sovond spawn-
ing rate, b is the number of seoond spawning crabs,
and ¢ is the number of crabs surviving after the first
spawn hatchod.

Two berried crabs were sampled from each ropli-
cate; (6 £ 2) days alter spawning, cbs wer
waoghed (BW) after removing outer water and then
toial e mess, gonad and hepatopancress were re-
mioved using tweesers, placed onto blotwing paper snd
weighed 1o the nearest 0.01 g. Eggs, gonad and hop-
mopancress were collected and kept at -0 T for
farty acid analysis, An cgg sample of about 0,010 g
was weighed on & digital balance ( Mettler AE200) w
the nearest 0.000 | g and was separated gently using
& needle. The number of eggs in the mmple was
counted under a binocular microscope ( Nikon
SEMZ645 ). Fecundity was then ealeulaved by exteago-
lating the mumber of cggs in the known mes o the

wonal egy mass. Egg diemeter of 100 eggs Irom esch
crab was messured using 8 microscope w10 % 10
magnification ( Nikon YS100). Relative feundity of
the brood erals was ealculated as follows:

Sr= Ng/ W, where fy is the relative feoundi-
. Ng is the number of the eggs, and Wp is the

iy weight of the emls.
The eggs of the remaining crabs were haiched.

ing tanks for larval quality test later.

1.2,3 Larval quality test  Alter hasching, 100
larvae were taken [rom ench tank and were put into
beakers containing 500 ml. 20 g/1. seawater with gen-
tle seration. Three replicates were conducted from

were tosterd. The larvee were sulsoguently starved antl

they dicd. Water tempemture minged between 19T and
20T (mmbieret wermpersture) . Every day, the waier ws
changed and survival mates were determined.

1.2.4 Analysis of fatty acid Fauy scid composi-
tion of tissues was determined by a direct tansmethy-
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lation method acoording 10 a modified procedure of
Lepage & Roy (1984)'%. The resulting fanty acid
methyl ester (FAME) were separsted and identified

on a HP-38%0A gas chromatograph with capillary ool-
umn SFTM — 2330 (Supelon, INC). Identification

was bascd on standard reference mixtures { Nu-Chek-
Prep, USA).
1.2.5 Analysis of protcin and crude fat  Proten
content was determined by 1he Kjeldahl method and
crude far was analysed by the Soxhler method.
1.3 Statistic

Thatn were subjected o statistical analysis using
the smltware SP5S. Soatistical dilferenecss among
treatments were determined using onc-way ANOVA,
Tukey” s multiple range st was appliod 10 detoct sig-
nificant dilferences between means ( P <0.05). Per-

orntage data were anc-sin trnslormed pros o s,
2 Resulis

2.1 Feed commposition

Among the cxporimental diets, tmsh fish oon-
tained the highest protoin level (81.32%), wheras
artificial diews conmined the lowes ( M.00%)
{Tab.1). Total lipid level in the arvificial dier was
the highesa (12.23% ). and the others mnged (rom
7% 109%. Also the fatty acid profile of the expen
mental diets varied considerably. The EPA conemt
ranged from 3.95 o (TW ) in irash fish 10 7.94
mg/R W in sandworms: the IHA content mnged
from 1.04 mg/g DW in ssndworms 10 9.70 mg/g
DW in the anificial diet: the DHA/EPA mitio mnged
from 0.13 in trash fish w 1.47 in the anificial dwet.

Tab. 1  Provesle composilion and fally scid profile of The experimrenial dicts
B WSS RN

e Clarm

Misture % 5 8527

Prowon/% of W BAIH 56,33

Crude lai/% of DW  BUIREY T.78
Fany acichAmg-g ' DW)  IRIYAR

18: 20 0.52

18:3nd 1.19

1543 4.12

20-4nh (ARA) 1.9

207 303 (EPA) &.52

22:6n3 (DELA) i

THAEPA 0.87

Tonal HUFA » 0.12

Trnsh (s  Sendworm Arvificial diet
TH. .54 oy 42 .-
81.32 3.9 un
7.52 9.02 2.2
0.58 .41 im
0.1 0.3 1.67
0.37 1.3 1.6l
1.63 0.75 .43
.95 T.94 ¥ 1]
4.13 1.4 (R
i1.08 .13 1.47
aen 9.73 L]

* Touad HLIFA = ARA+ FPA « IHA

2.1 HBroodstock performance
There were no significant  differences  among

tremtrrents on crab body weight (Tab. 23, Althowugh
TS and TT resulied in higher relative focundities 1han

TA and TC, there was no statistically significant dif-
ference among treatments due o the high vanation
within trentmenis. Average egg diameter in trost-
ment TC was sgnificantly higher than those in troat-
ments. TT and TA, whereas TS had micrmediane val-

ucs. Although TT gave a higher bmodsiock survival
raie st 12 and 20 days alier the fimst spawn haiched,

there woere no statistically significant  difforoses in
survival ratc anwng the troatments doe o the high

variation. By the tins the scoond sparwn huiched, the
survival rate in all orostments had dropped 10 2%,
100% of the crabs had spawned for the soond time
20 days aficr the first spawn.
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Tab.?  Aversge budy weighl | BW), relative focundity, mge dismeter and sarvival rate of sooond
sparening  Friacher s breodstock Ted on dilTerent experimental dicts
%] EMFREENEPSEARN SRR FSAE. ARl BERETE X+

T o S e mm
T T.T942.99 22031380  4.63+0.4r 2 TRLI8 0 X+ 20
™ 68,70 +3.5% 2952 413 4,354 0,06% (" B[] Mi26 1t
T MN.7M+IT 2929+ 115 4.2040.04" 846 M7 240
TA AT 1167 MIS =427 a2 +0, 03" 5T a+27 140

Mestir 1) Vishuos o ihe s cohann shosang 8 dilforonl sgerscrgs e sgoniboantly dllorom (<0030
DI —E  vimrmns beorebmock: fod sith clams | Siwsmaceds comarions |, TS — K wormsis broodsock fed sith smdwom [ Mo
g ), TT— E. sores beeasdssoci bnd seth oresh Fdy | Clasrrmrachibgn stipmsatin: |, TA— F simrmsis beoochsoch ind with or-
FEo 1B i A b B L P DS
) TU— AN [ S wls ossstrvcts HET SRR SN, TS—88 B 81 S e 1FTEFHEEREAN. TT—ERSR

( derrwrschihys wigmaras INPPEMRE ER, TA—EWA | ERITESREREFR

2.3 Larval quality

The survival rate of starved moem | larvae from
E. simensis broodstock fod on different experumental
diets is shown m Fig.]l. The starved mocs | larvae
were not able 1 develop into stage soca [l , no matter

how long they survived. Treatment TT gave the best
quulity larvae. In this restment 50% of the starved

larvee could survive for 7 days alter hatching
(DAH). whereas only a small percentage of the lar- | . T .
larvae of treatment TA could only survive 1o DAH 5. .

1.4 VFaily scid profile of gonads, hepatopancreas Fig.l Survivel mie of marved e | larvae of Enacher

L B

and eggs wimempy obtmned from seoond spewning broodsak
The fatty acid composition, and more spocifically feed with dhfferent experimental diets
the DHA and the EPA contents in hepmtopancrons, Note; TU— F . wimenons broodssrk Soel wich vinems § Sesmemsis

omaricia | . TS — K. werasis ek fed with el

onads and eggs reflecred the composition of the diets e { Movi jugunin s TT— I, sluinsls \nbiosk
(Tab.3). Among trearments, eggs, gonads and hep- T with trmaby fiah | { Demvurichohy egmmatias ) TA— Eni.
stopancress [rom crabs of treatment TS had the high- where romrs btk e woth arnifad et

est EPA content (18.95 mg/g DW, 16.26 mg/g DW RO L BN PL8 E 1 e T HIES S | 1 1
and 8. 60 mg/g |W respectively ), whereas enabs 1 23 R T

from treatment TT gave the lowest EPA walue PE s TO— SRR ( Simmmrrmrnds comurscns |8 RARE AR,
(11.60 mg/g DW, 10.5] mg/g DW and 6.07 mg/g TSRO Newis puprosics | 1 SRR AR, TT-

B 0 I Oartwrschthys irgmmtsss )P SHAREN,
DW respoctively). On the ather hand, TS remlted in TA- S AT PR AR R

the lowest DHA values in eggs. ponads and hep-

atopancreas (3.08 mg/g DW, 2.60 mg/g DW and  (ueral] DHA content in both gonad and cgg were les
0.81 mg/g DW, respectively), whereas TA resulted 1y EPA content in any treatment. In order o iden:
m the highest DHA walues (12.82 mg/g DW. gy the corrolation between dictary fatty acd profile
6.75 mg/p DW and 11.37 mg/g DW. respectively).  4n i [atty acid profile, linear regression analyses
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of tissue DHA and EPA content sgninst dictary EPA
and DHA contents were performed and shown in
Fig.2. The result showed that EPA and DHA con-

tent in eggss and DHA content in hepaopancross
were significantly affected by the dietary EPA and
DHA amtents (R*>0.90),

Tah.3 EPA and DHA contends in oges, goesds and hepatopancroms of scoand spening
Ervachnr snmsi broodsiock fod en dilTereni oxperimental dicts

) ERFEREANASSHRNAE _CHPRAN PEEFAEY PA 0 DHA 2B
m=6. X * 50, mgigIW

Frity ackds Treatment Egs Lronads Hepaeopancros
TC 13.66+2.58 10.93+2.43 6.96+1.5

EPA TS 18,95+ 1.9 16.26+1.78 B.6040.T
iy 11.60+2.39 10.51 +0.94 6.07+0.71

TA 15.83+2.70 9.95+2.38 G642 0.85

TC B9+ B £.71541.48 2951

HA = 1.oa+D.53 2.60+0.64 0.B1:0.21
TT 1.52+2.17 5.24+0.97 4. 83409

TA 12.82+2.40 6,754 1.9 11.3740.81

Mare: TU —E. snwwini bovnadstock lol with dams { Sinssicnls cmatrion ), TS —E. wnemsii broodemock ol with ssindssomm (Mo o

wwi ), TT =—F swewss breossock frd wn b s Gsh ( Chammrichsos sigmaries |, TA —F  asesss brocsanck e winch nifiosl ée

fE TO— 1 A S s comstrnctn |09 F EAEE AN, TS0 H 8 Nerrs popomscs | B SRR AN, TT-H880
| Ehasturachih v atigmatic | MM EAER AR, TA-REA LIRS P FAREER.

3 Discussion

The HUFA profile of the eggs, gonads and hep-
stopancreas of second spawning E. sunensis brood-
siock very well reflected that of the experimenial dicts
(Fig.2). This shows that, despite the large amounts
of nutrients accumulatod during the first ovanian mat-
urstion process, after first spawning, crabs need ©
take up a bt of energy and nutrents from exogenous
dieis 1o replenish its reserves, and transfer them via
the hepatspancress 1o the ovanes for secondesry mste-
ration. In this respect, the results from this study are
in agreerment with studies in ather crustaccans, e g.
Pengews monadon'” . Ferneropenaens chinensis™' |
Litapencews wanmamer ', Macrobrackium  rosen-
bergii ™! and Scvlla paramamasain ',

Furthermaore the HUFA profile of these tissus
probably is not merely inflluenced by the dietary HU-
FA level, but probably points out a specilic require-
ment for these fatty ncids ™' In this respect, it
was noted that the DHA and EPA contents incrensed
from the hepatopancress, over gonad, © eggEs.

whereas the hepatopanereas had levels elose 1o thes
of the diets, mormover DHA contents in both gonad
and hepatopancress were less than the EPA cmtents
in any trestment. It is well understood that the hep-
minpancress of crusisceans acts as & storage organ for
dietary lipids prior to its mobilization and incorpors-
tion in specific tissues 7. Although crusisceans have
a limited ability 1o clongate faty acids and evenruslly
synihesize & cortain amount of fatiy acids de e Y,
ithe major pari of the socumulsted lipids n gonsds ad
cxeis originate from the diets through selective absornp-
tion. As the lipids in the ovaries and cggs contain
higher proportion of n-3 HUFA, particularly EPA
and DHA than those of the hepaopancros, it i be
lieved that they also play » crucial role in miten crab
reproduction ™', Studies on broodsiack rearing of
Chinese mitten crab'**! using arificial dies showed o
high correlation between n-3 HUFA content in the
eggs and reproductive performance of 1he broodsiock,
Xu et al. ™ suggested that EPA may play some spe
cilic mole in the ovanan development prooss relating
1o fecundity, wherens DA may play some other mle
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in early embryogenesis which related 10 egg hatcha-
bility of larval Pemaeus chinensis . Our results showed
that both EPA and DHA are important 1o ovary de-
veloprment and reproduction of Chinese mitten crab,
of which EPA seoms more crucial. However, no clear
eorrelation could be obtained in this siudy. Tt should
be however noted that the differemt dicts wested in
this study, not only differed in HUFA comtent, b
had a completely different gross ( proteins, twtal
lipids, ete. ) as well s micro-nutrient ( vitumins,
mincrals, sterols, phospholipsds, carotenoids, ete. )
composition. T hercfore it is difficult 10 deaw any def-
inite conclusions. Moreover the reproductive perfor-
mance of second spawning broodstock should also re-
late 1o that of first spawning. Unfortunately we did
not record much data on the first spawning.

I all treatments mortality alter seocond spawning
was very high, especally upon hatching of the second
spawn. This phenomenon s olten observed in
hatcheries. After two times of spewns the crabs have
oomsumed a lot of their energy and nutrient eserves,
hence they are nearly exhausted. From a nutritional
point of view, this study shows that essential nutri-
ents, e. g. HUFA, can be supplemented through ar-
tificial diets w [urther enhance Ersocheir sinensis
broodstock performance.
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