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Abstract ; Although significant advances have been made in the hatchery technology of Eriocheir sinensis
during the last years, the quality and quantity of larvae are still variable in many artificial hatcheries. The

study was conducted to compare the reproductive performance and larval quality of two group females(E.

sinensis ) bred by two methods ( enriching breeding and normal breeding)— Group [ : female broodstocks
were fed experimental artificial diets(rich with HUFA, phospholipid, cholesterol, vitamins C and vitamins
E, etc. ) during ovarian development( GSI from 2. 4% to 12.27% ), Groupll; broodstock females E. sinensis
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were directly obtained from crab ponds ( without previous nutritional enrichment) before mating, the fatty
acids of two originating Z, were also analyzed by gas chromatograph to evaluate the larval quality. The
results showed that there were no significant differences on survival rate and spawning rate, while group I
had higher gonadosomatic index ( GSI), hepatosomatic index ( HSI), egg production ind™*, and
reproductive performance than those of Group [I. The fertilizing rate and hatching rate of egg originating
from Group | were slightly higher than those of Group I . The carapace length, metamorphic speed and
stress resistance ability of Z, produced by Group I were higher than those of Group II , this could be related
to high HUFA content in former Z, of Group | . From the outdoor experiments of larval breeding, the larval
quality and production produced by Group | females were much better than those of Group II , the survival
rate (from Z, to megalopa) of Group I was also significantly higher than those of Group II , with a shorter
larval breeding time in Group I. According to the results, it comes to the conclusion that the reproductive
performance and larval quality of E. sinensis could be improved by enriching broodstock, and the pond-
reared broodstock ( E. sinensis) should be enriched from September.

Key words ; Eriocheir sinensis; broodstock breeding; reproductive performance; larval quality; fatty acid

composition
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index, HSI), B4R HEICHER[10],

R1 3 FERE— B S RS B R BR 4H A

Tab.1 Proximate composition and fatty acids profile of three diets %

Ri=] SRR “BR” REREH i

item experimental diet commercial diet Sinonovacula constricta
A4y moisture 8.82 9.12 82.16
EH/TE protein/DW 40. 54 38.4 60. 10
EJE/TF & total lipid/ DW 16.17 4.51 11.05
Bifig /& phospholipid/DW 2.32 1.24 5.30
K4/ FE ash/DW 19. 66 15.6 15.56

REWiER fatty acids

C18.:2n6 12. 06 25. 60 2.78
C18:3n3 2.42 0.55 3.02
C20.4n6 ( ARA) 1.75 0.83 3.31
C20.5n3 (EPA) 8.10 1.95 8.65
C22.6n3( DHA) 10.81 2.54 10. 45
> HUFA* 20. 66 5.32 22.41

% > HUFA = ARA + EPA + DHA
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B R ; M4, BB R LRI, A 5 KB
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2k FZK R 15 BOTHEE K, AR B BL A it
IR R OR B SRR, AR T o ki, B HE
BREIHK, KR 17 ~19 T ,24 h 5, LK%
AR AT T I E

wE BRKEMERS0 R Z, 4hik,4% 18
IR AR S Ja T B 3K M P

R&EZE B Z 41k 120 R,
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FUMERERBARES T ERAREER  ARHOFRANERETNEE 35 d A4, THE
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Tab.2 Effect of two breeding methods on reproductive performance of Eriocheir sinensis

I H item 384k 4H enriching group HH4H normal group t-test
PR EFER(% ) gonadosomatic index 12.69 £0.94(n=15) 9.43 £1.84(n=15) P<0.01
JFIEIEFE % ( % ) hepatosomatic index 4.55+0.43(n=15) 3.75£0.65(n=15) P<0.01

HYRFR(% ) ovigerous rate
RIEZR(% ) survival rate

88.89(n=856)
96.17(n=732)

91.2(n=1276) —
86.21(n=1052) —

HIVNAE{KE (g) body weight 91.84+7.18(n =19) 92.16 +7.64(n =18) NS
#1598 ( x10* eggs-crab ') egg production 38.62 £3.96(n=19) 25.09 £8.61(n=18) P<0.01
HFEF] (eggs-g ! BW) fecundity 4325.9 +435.1(n =19) 3212.0 £1099. 6(n =18) P<0.01
o
HAEH(% egg weight-g ™' BW x100) 17.75 £1.06(n=19) 12.27 +3.49(n =18) P <0.05

reproductive effort
E: “—RERENEFER, BT BT, NS RRZRABE(P>0.05) ,LATHMA
Notes; “—”means that the values in this line havent been compared by the t-test because of no repeat; NS means no significant difference,
the same as the following tables

ATHERHA(RFE ), BUHZ Z, KBS

m{b A enriching group
O &ML normal group

£ 80 PSR SRR B 2 OB 3 RSP S
§ £ 60 B, B4 RERPRGBE HMAZ, NES.5 R
E g ;g FE4 XA FHREDLS, Hlt, BUEHZ, 4

2 . 3 ~4 dWBSEERERTERY, BRE24

—2% —%% =% Z, SR RA BTSRRI 5% £H (B 2),
p——— & 3 T4, Z, ShiRDLE 5 ~10 d B, 384k Z,

SREF R S R B R T H LA, XU

grades of berried crab

Bl PHBINERNER S
Fig.1 Grading distribution of berried crab
from two breeding group

2.2 Z, iknREFIERHERAR

B Z, R TY R &8 R

MY EERTHERHAP <0.05), BIALHE
Z,—Z, BRI ARG PR R I R 2

HZ, SRR NIRRT HAE, B2
PNR LB EZR (P >0.05),2 4 Z, 4hikK)
FET- Rt R BIAE 7 ~8 d(E 3) o ERERAE
#&M T, 1 35 ~60 min NIRILA Z, ShIRIIFET
REDERTHIMA(P <0.05), wmibdH Z, 4
AR R85 (CMID) BE R T HAA (P <
0.01), WKL Z, ShRRPTEE R AR B
EZBRTHEMHAEL),

£3 WHRKEFAXBEEHZE
Tab.3 Effect of two breeding methods on egg quality of Eriocheir sinensis

Wi H item 384k4H enriching group

¥f2(wm) egg diameter 380 £12(n=9)
Ko &8 (%) moisture 70.11 £1.44(n=6)
HRYBE (pg) egg wet weight 40.34 £2.93(n=6)
BT E (ug) egg dry weight 12.06 +0.88(n=6)
RHER( %) fertilizing rate 98.33 +2.17(n=9)
5 1L# (% ) hatching rate 93.19 +2.53(n=9)

HH4H normal group t-test
378 +10(n=9) NS
69.97 +1.54(n =6) NS
30.74 +1.40(n =6) NS
11.93 +0.42(n=6) NS
95.93 +2.13(n =9) P <0.05
85.25 +10.43(n =9) NS

A, Z, SRR R EESR Cl6:0,

Taig R EE —AR MR, AR B H AR

C16:1n7,C18:1n9,C18:2n6,C20:4n6,C20:5n3 ,
C22:6n3 SFABMIR, HELAH) HUFA B &
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BTERY, RS EisY, B ARA,
EPA.DHA MY Z BB ES THEMRHA (P <
0.05); tht:Ag+,384L4H /9 C18:1n9,C20:1n9,

C22:5n3 BEE T WA, BEMAK C18:2n6

mT M. Z, k) HUFA S BHZFTRER

[HZ, EREAFRNERREZ—,

x4 WRHERFBEAANGEREN RN
Tab.4 Effect of two breeding methods on larval quality(Z,) of Chinese mitten crabs

I H item

Z, BEK (um) carapace length of Z,
Z, KT &8 (%) dry material content
Z, JERi &8 (%) total lipid-DW 1
Z,—Z, Bffa](d) period from Z; to Z,
CMI(% ) cumulative mortality index
PNR;, (h) point of no return when 50% mortality
KERSh AL B K B (mm) carapace length of megalopa
HPER(% ) survival rate from Z, to megalopa
FKER4h &= & (kg-600 ~! m? megalopa production
ik ERE (d) period from Z, to megalopa

16.39 £1.83(n=6)

384k4H enriching group HHL4H normal group t-test
606 +4(n=6) 588 +11(n=5) P <0.05
15.98 £0.90(n=8) 14.20 £0.59(n=7) P <0.01

14.40 £1.95(n =5) NS

3.570.21(n=5) 4.18 £0.32(n=5) P<0.05
336.30£128.11(n=5)  543.33 +35.71(n=6) P <0.01
200.0+23.0(n=5) 177.6 +12.4(n=5) NS
2.19 £0.01(n=250) 2.14+0.17(n =250) NS
3.491.17(n=5) 1.210.81(n=5) P<0.05
4.341.15(n=5) 1.32 £0.75(n=5) P <0.01
26.4+1.5(n=5) 31.42.1(n=5) P<0.05

m 344k 4l enriching group
O %4 normal group

100 %

x * 3 *

3.0 3.5 4.0 4.5
A/ d

duration of Z metamorphism

5.0 5.5

BAE/%
metamorphism rate

B2 W Z, TR RN RS ER
Fig.2 Metamorphism rate of Z, produced by

two group females at different days
« ARMAYBESEER BE

= means significant difference between two groups Z;

—— ik enriching group
—a—F A normal group

t

—
=
=]

80

TR /%

survival rate

1 2 34506728 91011
LAY IE/d

duration of starvation

B3 YURAMET P LA R RIS
Fig.3 Survival rate of starved Z, produced

by two group females

A PRSPt R PR L ARG v R AR
SR, R ERKRGETBBERTTHMA
(R4, HSEHABRTRE, 7 Z, BrEe, &L
HRTFEE M L R (1813 T) fidh

—— 3{k4H enriching group
—=— FMA normal group

100
= B~
@rg 80
12 6o
25 40

=]

20

0

10 15 20 25 30 35 40 45 50 55 60
BIE K RN 8] /min

duration of osmotic shock

B4 HERARTH Z, AR RE ST R
Fig.4 Cumulative mortality of Z, produced by two
groups female Chinese mitten crabs under
osmotic shock( salinity from 15 to 0)

BE(12-9) BB UBR, B RA TR Z, 4
HREBIURIET, TR LA B H B FE TR B B
ST HARA, TIRERLE Z, Sk L A RAE
SREPLE Y, YO T BB 5L Z, Shikh e
# &1 HUFA A%,

3 HHEITE

3.1 FRAFXZFEAAT EEMLER T
FBI5ERM,9 ARk T ERAR T
LA 2 15 o L O SR 48 25 (GST) , B i 3 4k 4 B 8
SREMEFE SRR T HFRA, X5 himir L4
FOFEAEMBITE R - R R
TEENERDREERED, BALHTE
HORT R AR5 2 (HST) i T % L4, XU s b 4
FEg iR L E AT A BB R YR, XA
AT I RARALRE R, DT 12 = 4 D Y L
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HRN, ERAA R R AN R R ER T
WA, R, FE H AT T w e P RAE
BEEIE TR 12 A4y, 5hs btk o &
REHABBS I E B RR O R A

TOBH(4R9%E D ESE) MR E KA TR IR
BRI AABEmAKR™ AT iR ER
B — U™ IR A TR AR ) AT A R R

RS REFREEEAXAT Z, FIBEHFERE MK
Tab.5 The principal fatty acid composition of Z, produced by two group females

Fr g neutral lipids

1R HEHE polar lipids

i
?afymiﬁd;f . 3&4{12_3 AL t-test . 3&4{12_3 ) t-test
enriching group normal group enriching group normal group
C16.:0 15.29 +0. 56 16.00 £0.50 NS 12.58 £0.52 13.59 +1.61 NS
C16:1n7 8.10 £1.59 11.44 +£0.51 P<0.05 5.47+1.73 4.53 +1.41 NS
C18.0 4.94 £1.57 4.31+0.06 NS 5.98 +0.59 6.57 +0.14 NS
C18:1n9 32.84 £5.79 33.88 +5.15 NS 19.23 +2.31 16.24 +0.54 NS
C18:1n7 5.22 +1.21 5.12 +0.59 NS 5.23 +0.30 5.96 +0.61 NS
C18.:2n6 7.71 £0.21 6.66 +3.03 NS 5.77+1.15 9.98 +0.74 P<0.01
C18:3n3 - 2.30+3.25 NS 0.90 +0.35 - P<0.05
C20:1n9(11) 1.66 +0.06 2.04 +0.52 NS 5.10 +0.09 3.81+0.76 P<0.05
C20.:4n6 3.17 £0.61 1.33+1.36 P<0.05 2.18+0.23 2.07 +0.64 NS
C20.5n3 7.82 +2.50 4.68 +1.23 P<0.05 18.8+3.25 17.02 £0.92 NS
C22.5n3 0.60 £0.04 0.68 +0.08 NS 3.34+0.01 1.35+0.69 P<0.01
C22.6n3 6.83 £0.88 4.38+0.72 P<0.05 9.92+1.79 8.00+1.15 NS
3. SFA 22.44 +2.38 21.90 +0.63 NS 19.49 £1.47 20.99 +2.35 NS
3> MUFA 48.04 £6.45 52.88 +5.77 NS 35.02 +3.65 30.72 +0.98 P<0.01
3 PUFA 26.13 £4.25 20.19 +4.72 NS 41.72 +3.87 38.92 +0.56 NS
3, n3PUFA 15.25 +£3.43 12.04 £2.82 NS 32.95 +5.38 26.36 +1.39 NS
3. n6PUFA 10.88 +0.82 8.15+1.90 NS 8.78 +1.51 12.56 +0.83 P<0.01
3.n3/n6 1.39 +0.21 1.48 £0.00 NS 3.86+1.28 2.11+0.25 P<0.05
3 HUFA 18.42 +0.38 11.23 £1.56 P<0.01 35.06 +4.67 28.65 +1.72 P<0.05

AMARHFBINHEPIER FTHFEREN
SMIEBEAE A HURA™ ) 4 BB AR 59 SE 09 1E % &
B BE, B TAFEAMMN I TZ R, Bl
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