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2013065 2. |- i B R A OK ™ O A 4w L iR

W OE: NP IRBAN SRR, A ST 5 AT IR T LR RIEFER (A B.C.D.E R) 4k
3 YA B A B AL BRI R (Fy ) RS F AW (Co) ZREIRIRAE (D) IR E AR (VTC) & & (HEUE
FIAF D(CTSD) 3G M AEF8AT , LB BT 5 SRR R W Z A8 I, LA 26 10 8 BB 0 T R P QTR U, S5 BIR
) [RIRAF AR (F) Fy SR A 03 (P <0.05) F 5 By RAZEEEH(P<0.01) 55 k5%
R =G Fy S ETEEN (1,96 ~2.30) x 10° Ki/g, % R 2257 8% (P <0.05) ,Hrh B I D # Fy 5
B4R 2.26 x 10° Ki/g F12.30 x 10° Ki/g;5 Akt RAZ KGN VTG £ & CTSD % 14 A 34 {E1 31 61 43 51
% 3.48 ~5.80 pe/g.271.81 ~320.82 U/g, % R0 254 B2 (P <0.05) , Foih 24550 VIG &850 B i
5.80 pg/g, CTSD iP5 D () 320. 82 U/g, k2 N B 9 303.09 U/g, Bi 255 (P >0.05) ;C, filH J
18.8 ~23.8 d, S _IRKFH—W(2~8 d) , FRMEITZER(P>0.05) HIBE/PNFXIBAH(P <0.05);D,
SF-BETEE Y 542.3 ~552.0 nm, % R A JCZEF,B.D #EHER Dy HHEAK, 53510 551.7 nm 552.0 nm, H it
AIAH B RVBER S AR 1T RIEFER T B FI D W IR, A IFERIKZ,C M E SRR, AT AT

FRAR IR I Ak ZR L 2R 08 77 P AR

R D IALR; RIMCR AR A IEEA R HHREAN D

PESES: S 966.12 XHEIRERS: A

& IR EF ( Macrobrachium rosenbergii ) X R 5
R VUME AR JRAKAS PR AR, J577 T A B L 75 R
B 8 T H 52 40 ( Crustacea) - 2 H
(Decapoda ) K % #F #l ( Palaemonidae ) 7§ F J&
( Macrobrachium) , @A b R EPIIRKEF, BT
HEAERW AR BT8R, HETE
NI FEROK IR Z —, BEEZ [RIR AR
FRIE Ml IR A JE , AATTRE 2P RV MR B 1 5 5K
T HOR R, (H I AR R B IR TR MR B R Ak ™
BT ARG DD, BLAS T 2 IR TR R IR Al ) &
Ji&, EBF R O BE 1T K, AR 28 DL SR R
PAE IR, R T R B EG T AT LR
A=Yy

UL JUAER K7 S i) S5 1 it o T B4 vh
e RN RO TR A B KK
WFgT A — g > (EAE L G IR A 5
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HWFFEHE, BF 5% 32 25 b R B IR BF 8 AR
KU MR A E T PO i, A
U B ER BR b & A R R BR B B
(Vitellogenin, VTG) , -4 20 2145 (1 {§ D 7K fift
YW 8 H (Lipovitellin, Lv ) 1 61 2% = 8% & A
(Phosvitin, Pv) , ZJRJIG ALK LI & F Y 328
FWR L R A R AL LUE (i D
(Cathepsin D,CTSD) A ZFi /1= W) g , 40 K fift
A0 Y AR BT, OIS L, 2 5K Sh ) g
RGPS K SR IR IG A4 (R R R
AR R, AR SR8 o H S A
B IIEER 5 AT 1AL FR A9 AH ¢ 558 ) 48
PRAISZAE O SRR AR (AN 2 KG U VTG & 4 CTSD
WP IR SR ) , BRI IR TH AR BRI RE L LA
T IR IR L 7 R0 2 A A8 S P I R il i 5 P
HFo
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U BPRS ik

1.1 SEIesisy

S0 P 1) S Al PR A2 K 4 5 o 75 2 % IR
THIF B SRR AN RIE S (K R Sk
M 58 BRI TE R R ) 22 5, IR A S
BB G, LW S DT RIEFER.
HAREESE — 71 58 SR L E R 20 it A R
(0.173,0.189) \B Z& (0. 189,0. 232) ; {K $iE 45 —
JE E SR KW E R 5 C &R (0. 174,
0. 196 ) ; {3k g FH 58 S5 R4 1 e B ) 43t D &
(0.195,0.221) f1 E Z&(0.221,0.317) %), szgh
IR M AR S AR T M R+ HACEA,
XJ BEZHHF ( Control group ) 2y | ¥ 53 FE A4S i oK
WO EA, LKA E &l s B RTR
A ERIK
1.2 FIFHIAFERE

S 56 0 R0 X TR ZH BF 4% 3% 5 (25 m?,
10 F&/m? ) w43 i e BB PR 52 3 fg B L R R/
— 3 MR R E R4 R P RTE IR 32 iR,
HET P 4 14 BT i (29. 87 +0.43) g, PR K
(14.03 £0.06) cm; #fE R34 & (18. 42 =
0.59) g, FHEK (9.01 £0.08) em, AR 3
NEE BN EEA 1 RIS 4 RHEEE, 5T
LLDPE AR (P =1.5 m) v, Hrf 4 2 iF
ST HEL A8 U Bk 4 Fha LA R VIF (Visible
implant fluorescence) #HATARIC LAZR XAl A H
ORISR E TR — A U R ge v, 1 R) % 22
FA FRELE AL U8 (B JARIEH 2 8 L/min) |, &
7 KA 70% (1) [FIEIR K , 4EREK TR 80 em, 48 18 4
JKPEFRER (28.0 £0.5) C, & HKF 7 gk 8
AR R N, HE R 2 5% ~10%
AR A DVFFRI AR, BT S I R 5 1 FN
ZEfE, B H RIS 3 W, D R IBINE AL, K
IRAEL AR B2 b SR
1.3 #IPERIPEMNNE

FHIH BE B PR /IO 340 5 46 D R R R O, W%
IKARALZE 1 min W18 5 FH 43 K F- (0. 001
g) PRI, J5 R L K7 R BOME AR {4 it
(0.01 g) , bR~ R (0.02 mm) 5 HARA , Fim
PR BERR R T AR . BEAS ZRIR DL, A2 K
GRHL A BEALPR R — /N IR He bk O 4 T4, 4%
L 5] 460 5 4 20 A T 4052 4 B9 S R 45, B A 46 O

SHR I A 246 X684t B 1 5 ] R 1 i AL Bk B 30 37 A
5P, FEA Y AR B I AOR (0. 01 mm ) ) g e
IRte ., PRINRAE T —40 CUkFEH .
1.4 CTSD iF#4 K VIG SE/NE

FEMTRAL B . fif VR — 40 °CLRAFRYUR O, 43 5]
HEFRFRIL 1 g B TSI aR P, A 9 A5 1 i
RABEER K VA IS , 510K W AE 4 °C, 10 000 r/
min Z5MF R &0 10 min, B EER T 1.5 mL 2.0
B, BT 4 CUKFHPREN

ZAEUN R CTSD 3G HEF1 VTG &5 B & . 2 1]
FHEBE SR 8 MR S 9 2%, 40 1SR FH I 1 T eI 2
WRHLABR A R ZUE | D (CTSD ) ELISA
TR & AR DR B A 5L (VTG) ELISA 120 & , IF
#£ ST-360 Fbrf¥ ( i RHESI I R G A RA )
450 nm P T IE % A WOGEE (OD {H) , i br o
MR A & FF A v CTSD 36 P F1 VTG & &
HARERA R S U T
1.5 H¥iE4IE

Excel 2007 %% H 73 H7 S50 4544 , SPSS 17. 0
TR R T 2250 7 Al Person #2737, Duncan (X
DBMEHZEILE,P <0.05 TR R E, B
PR TR AR O it L 90 5L R B TR RN IR A AR =
T

F,=F/W (1)
D,=(D,+Dy)/2 (2)
Co=T,, -T, (3)

Arf Py A RN (B g) s F R
MESR A 26 X H B R CBL) 5 W JRiZ SR A i ()
Dy BBz (nm) 5D, 2R B0 AR (nm ) 5 Dy
A2 SEAE (nm) 5 € IR BRI (d)
T ZHERRES §+ 1 RALBRBD Rt 1] ( H 3D 5 7
MRS © YA BRI AR I 1] HA) o

2SR5

2.1 HPEALZEAED FHRIIEEAR
REMILER

W1 Fon S 3 it A w2
PG R MR B R A B Gk F P38 4. 52 x 10" R/
2, Fy P2 2. 11 x 10° K/ g, (A IR S5 i die K
AP EFER B.D (9 F (EHCR, B RERT CLE
PEFERIXT AR (P <0.05) , Fy HBBERT E
BRI AL (P <0.05) , 1 B.D @RS A
HEPERBIIC W E 2R (P >0.05);C.E g£ R A
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26 %

XHRALH F LRy 0% 255 (P >0.05) , %
MR R Fe /N

S HTAER AR BL BW (F [ Fy 8] A9 AH 5 5
W3, R F 5 BW R EFIEMK(P <
0.01), Fy 55 BW 2R EFEMK(P<0.05),5
FREMREFIEMK (P <0.01), xRN
0.803, FKWI& M 7 % [T AF A M 57 B BOR,
246 67 F B A0 B AR i A B AR, B =2

/Mo

TR 1 SO, 150 M i) 320K DR Y CTSD
SERE 1 292.7 U/g, VIG SEH & i 3. 87
pe/g, H B EEFE R VIG T E iR E A S. 80 ng/
g, BEFET A CEEPERFIN A (P <0.05),
D ) VTG &5k Z ;D 5 R 1Y CTSD 51 e &
4320.82 U/g, BFERT A CE SHE RN
(P <0.05),B [y CTSD {f¥Eik =z, B #l D #$%
I VTG & & CTSD G A H F O Fy e
WA, EL 97 ) G W 3 22 5 (P >0.05)

R1 SPOEFERENBNE BAKFERNE ALZAHBD EFHRIIEEARSEILR(HE +REE)
Tab.1 The comparisons of vitellogenin concentration , the activities to cathepsin D, F and F,, between 5
specialized strains of shrimp M. rosenbergii( Mean +SE)

SRR e/ em ey %ﬁam@ﬂﬂi . wjﬁiﬁﬁ%’@ﬁlj% HEVEEF D iy S
Siraine BL BW /LCR/R) x10*] /[ (hi/g) x10°] /(U/g) /(pg/g)
F Fy CTSD VTG
A 9.34+0.36  21.48+2.61 4.91+1.03% 2.07 +£0.45™ 287.93 +38. 46" 4.33 £0.42%
B 9.58 £0.45  22.39£3.32 5.13x1.17° 2.26 +0. 46" 303.09 +71.36% 5.80 +0.97°
C 9.29£0.23  20.98 £2.41  4.29 +0.85" 1.98 £0.36% 288.52 +65.41" 3.48 +0.27"
D 9.56+0.37  22.04+3.10 5.10+1.15" 2.30 £0.53° 320. 82 =60.95° 4.34 £0.40%
E 9.23+0.27  19.33+2.98 3.91 +0.98° 2.06 £0.49" 271.81 +48.59° 2.81 +0.22"
Control group  9.24 +0.25  19.36+2.17  3.80 +0.84°¢ 1.96 +0.40" 284.03 +49.21% 2.47 £0.55°

T W =3 i B4R & A A ) 5 B R Ol 1] 22 5 AN B35 (P > 0..05) , A& A7 AR 5 B R 22 5 i 35 (P <0.05) R 2 [k

Note: Data within the same column and followed by the same letter are not significantly different( P >0.05), followed by significantly different

(P<0.05), the same in tab.2

2.2 REREREAPFIPERILER

W2 o, AR I SR B A Co, P4y
H19.3d,Co, F179 23.6 d, e R L IR AR
Cor K/MBUF 3 D <C <E <B <A, Cop KRNIy
C<D<B<A<E,D ¥ R0 5% F MW fE %
/N, 18,8 d, HCh BRI C B #E & s HAERER
) Co IR T Cofi, n] WA e R 5 — AR bR
PR — UL O ]G B 1 R W45 e R Y
FRTRNRJE SE 3 YA O B 42 R/ 1 0 B 3% 22 5+
(P>0.05), HH A B.D JEHERTE 3 WAL G0 i 72
HPRAR R/NERRAE , T C LB e R IIAR A 28/
(SR

x2 FREMSAHENURREZERE
WESROPE X B R (1 + REE)

Tab.2 The ovarian development cycle of females of 5

specialized strains of M. rosenbergii (M =SE)

TR WK HROEE  FE/d
Strains EEEC Cor B/ d Con Mean

A 21.0£1.9°  24.0%2.6" 22.5%2.7%

B 20.3+1.0%  23.0+1.1" 21.7+1.7%

C 18.6 +3.0° 20.6+1.1"  19.6+2.4°

D 16.7 £2.0" 21.0+1.1>  18.8+2.8"

E 19.8+2.8"  25.3£3.9% 22,54 3%

Control group ~ 19.5+1.5*  27.9%6.4* 23.8+5.1°

http: //www. shhydxxb. com
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s
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A
= 520
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1 FREGSAEMURREEFRIX
L5 B AR DR AR KN EE B
Fig.1 Size of ovum diameter of continuous thrice
spawning between different females of 5
specialized strains of M. rosenbergii

[l 8 AR AL b A b A AR ) 7 B 1 5008 18] 22 S A (. 2% (P >
0.05) , b AR FHE IR Z 1] 2252 2.3 (P <0.05) , 15 2-5
[l 1tk

Data within the same strains and followed by the same letter are
not significantly different (P > 0. 05), followed by significantly
different( P <0.05) , the same in fig. 2-5
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*3 FREBSANENURREFREHEMERE
HIEX R
Tab.3 The correlation coefficient between reproductive

traits in 5 specialized strains of M. rosenbergii

1N IS Ny R Ch U1 Ri L EXIAL DT

BL BW F LGP Fy
4 BL 1
1K BW 0.916** 1
A XTHLON & F 0.636**0.619** 1
%ﬁﬁﬁ%@ﬁﬂ% Fy 0.131  0.177* 0. 803** 1
HARAE "7 AR A G (P <0.01)  big 7 Ry 3 AH G

(P<0.05), F4Fit

Note: Data with “** " were all high significant correlated ( P <
0.01), Data with® *” were high significant correlated (P <0.05).
the same in tab. 4

2.3 B3I BN EENER LR

ﬂﬂl@ 2\3 IR 18 E 3 YAB N FE i, 4% e f
AW F.Fy @G REH . Hp, A B.C.D ik
FEARS —  SUGUENE F BB R T & AR
%*U\T@ﬁﬂ FAE(P <0.05) . CHEHF AR5 =K

PEFR AR UGNy By 8 R TE — Ul
9 ,H A BE R R 3 YLD A 0 R o 22 S (P>
0.05) o AHIIIHT A EHE R L IR UF G — KAt op
1 FFy SRR FFy (K 4) Al ik
3 AN G — AR F 5 AT — YRR F
Py YRR E M SC (P <0.01) , 25 = U3t B i)

w SR UGN FOFy B R A (P <
0-01) R RIS =R By B5 5 — ki
IR F LRy SRERK(P<0.05),

4 W, ABE BEFER 3 IELIE NI
CTSD {4 JC R F 2L (P >0.05) ,1fif C.D Hff
A=A CTSD HE BFE R TH— K
BII(P <0.05), &S H A B.D BEHERH =1l

F4 FREMS N EMURREFRELS )

YIRS VTG {R 45 325 R T8 — . B O (P <
0.05), 1 C.E PR S B =iy VTG
HIH TR F L (P>0.05)

BRI o B UGN B
The first The second The third
8 spawning spawning spawning
—~ 7 a a a a
2 6 L
£ 5 .
3 \ \
= | .
\ \
: L Al
A B c D E W4
Control
group

B2 FREADBSAHNETURREERIX
150 (B 2 3t IR B K /N L B
Fig.2 The comparisons of F of the continuous thrice
spawning between different females of 5

specialized strains of M. rosenbergii

S —RHIEY o FIRHIEE B
The first The second The third
3.5 spawning spawning b spawning
a a- al
’E\D 3.0 a ada
= 2.5
i'i‘ .
a5 2.0
=1
S L5
£ 1.0
0.5
0 N
A B c D E Xﬂﬁfﬂ
Control
group

B3 FRESBSANENULRREFERIX
L5 i8] B Lk R E I I E K/ LB
Fig.3 The comparisons of Fy, of the continuous thrice

spawning between different females of 5

specialized strains of M. rosenbergii

RN MK BRI X R EL

Tab.4 The correlation coefficient of reproductive traits between continuous
thrice spawning in 5 specialized strains of M. rosenbergii

i % BAH ) AR A 5T 3 B30
F Fy
B R Yy FA ) F 0.462" ¢ 0.290 *
the first and the second spawning FXFIAR TR )y Fy 0.456 * * 0.255 *
B =W Yo Xt AT F 0.580" * 0.345* "
the second and the third spawning FAXHA T B EH S Fy 0.381** 0.423* *
B— LR VEVIRY 0.443"~ 0.272*
the first and the third spawning FXF AR B 258 ) Fy 0.398 * * 0.264

http: //www. shhydxxb. com
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e —KHIEN o B IRHIED B=KHagp
The first The second The third
5001 spawning spawning spawning
~ 400
L
S 300
<
8 200
8
100
0 =N
A B c D E XA
Control
group

B4 FRAGSAHFNMURREERI KX
#5P 18 CTSD jE KL
Fig.4 The comparisons of CTSD of the continuous
thrice spawning between different females of

5 specialized strains of M. rosenbergii

S —RHIER o B IRIHIEE BRI
The first The second The third
spawning g spawning spawning

VIG/ (1 g/g)
O =N WA T 30

[T e

D

ES5 FRAGSAHFNMURREERI KX
HoRiE VIG &8 K/IEE
Fig.5 The comparisons of VTG of the continuous
thrice spawning between different females of

5 specialized strains of M. rosenbergii

3 e

AN il 2R 1) S5 B ) 22 S i 2 i 0k SR
PEREDL 57 a2 IO 2070k, RIS TH 1 K/ 4
i SR FH B AL R S o B B0 SR i R L %
KiOPERAE SN s E E & &, LU SV E AR D 6
RN 20300 gy 5 4O 3t % AN T LAY
TR IR AR 0] B | B AR DR /N R 3 577 B ) g
(] [ B EA T R U, 70 B T AN 58 &% ) 955
(92 Sk o AT 46 S st I s H A VA R 1 4
Xt A T RS PR BB T R A o i 90 )
XPIC B S 2 AT T BT R A
I JEUR 8 TR B A 525 A R B i A X
JiHE BEHE T | SRS R M NG IR 1) LA O
OIMT T AR AT ) 2 e R R R R
1 BIRL 2> A 7 B R &l 1, A7 B T 48 i ef b 4
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Fy (CTSD Jf¥E VTG &8t Dy F1 C, AR/, X
FLBHE Sy 25 SR EAT HU BT, SRR B 3
ST B A1 D WA PRy ok, 1T R
I SZ K5 B (Y CTSD 3% 1 VTG 5 J DE
A DR B R T /N, MR A R T A e %
Z,HL Co MR, T 1 B 5P v 2 fi
ST AL e PR R DI AT B D Mk & 14 25
TR, A BB R, C B 8% 2R 10 S50 St
B [RIE, 52 2 [ TR MR O o /N i R 2R 3¢
% AT LB T AR A 72 O A DR LR R K
F LA A I S MR KB DA A M A B AR
Rl 25 A 0 (0 25 T o 73X 56 M AR 11 °F- 24
PRERE [ 38 000 ~ 51 300 i, HHA {4 %
T 1B KON 2 300 /g, SR AL i i 45 R
FEARL, AH R T3 AR W25 S R i 1200 ki g, 5]
AL 2 S5 114 D IR T R T S 6 PR R SR YR
HURSAS TR, AR S50 BT 28 TR IR R BN T 3E 7 1
T IACEAR A 51T 70 KSR (9 M o A
BT HE 0 2 G TR AR SRR [ I AR Y S 36 R AR
e — 0, KR R L 31 A R 2 L K S A 5
T B EREA M ], 51 4% 1 % 2% i) 55 ) 2%
SR T IR T B R A AR AR R R S ) T 5 3L
f , (EL 2 75 5 JHL S O 1 A R B A 0, R o B
— BB

3 HMRIR K B4 Ve B 2R B G TR R A B
S YO | B TR O 8 S R A
5, X5 LU e A A — B Ho g 3
YA E I — Y B £ 240 o 40 B9 it P {2 R
00 545 T — YA B %) 2 X R AR A
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Comparative analysis of fecundity of 5 specialized strains of shrimp
Macrobrachium rosenbergii

YUAN Xincheng', DAI Xilin', ZHU Qijian' , LI Yufeng', HU Yanjie', ZHOU Xun', DING Fujiang’
(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Minisiry of Aqriculture, Shanghai Ocean University, Shanghai
201306, China; 2. Shanghai Shencao Special Fisheries Development Company, Shanghai 201516, China)

Abstract; In order to investigate the breeding performance of Macrobrachium rosenbergii, this experiment was
conducted by measuring 5 specialized strains of shrimp Macrobrachium rosenbergii (A, B, C, D, E) of the
three consecutive spawning unit weight of fecundity ( Fy ) ovarian development cycle (C, ), fertilized egg
diameter (D; ), vitellogenin ( VTG) content, and cathepsin D ( CTSD) activity index, and comparative
analysis of 5 selection strains of fertility was made, with a view to screening the high fecundity strains of
Macrobrachium rosenbergii. The results showed that the absolute fecundity (F), Fy and body weight were
positively correlated (P <0.05), F and F, were also significantly positively correlated (P <0.01). The
average value of Fy, of the continuous thrice spawning of the 5 selected strains was (1.96-2.30) x 10 eggs/
g, the differences between the strains were significant (P <0.05). The F, of B and D were 2.26 x 10° eggs/
g and 2.30 x 10” eggs/g respectively. The average range of VTG content and CTSD activity in the 5 selected
strains were 3.48-5. 80 wg/g, 271.81-320. 82 U/g, and there was significant difference among the strains
(P <0.05), while the highest content of VIG in fertilized eggs was B (5.80 pg/g), the highest CTSD
activity was D (320.82 U/g), the second was B (303.09 U/g), and there was no difference between them
(P>0.05). The range of Co was 18.8-23.8 d, second time larger than the first (2-8 d), there was no
difference (P >0.05) between each strain,which were all significantly lower than those in the control group
(P <0.05). The mean value range of D was 542.3-552.0 nm, there is no difference among strains, and the
average egg diameters of B and D were larger, 551.7 nm and 552.0 nm, respectively. It can be confirmed
that among 5 specialized strains of Macrobrachium rosenbergii, the fecundity of B and D is the strongest, A is
weak, C and E is the weakest, which can provide basis for breeding of specialized strains of shrimp
Macrobrachium rosenbergii.

Key words: Macrobrachium rosenbergii; specialized strains; fecundity; vitellogenin; cathepsin D
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