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1.1 LI AR

AL g H TR D K T R B IR
LI AR U o e 30 J P B o 52 i
GHEg MERR [L = (7. 566 + 0. 498) cm, W =
(12.34 +2.19) g] 5530 Rk ot i HEdR [ L =
(9.178 £1.112) em, W = (23.58 +2.38) o] Hii
BeXH i 7%, R Bk e 10 2 8 v 30 DI IS (7] 422 30T £
SHE AR LA S R 7 i o A A A S 56 FH SR B o

FEHUBPHEAR B B 52 K €, 8 H o TR 35 4%
A KGR g R G FALAT (0. 3m*) i {k, i
1k 24 h G GETT SRR IR R IR Bl 4k 2
sRAb. FFMENRE R SRR G, ER UL L
FLCEZES IR 577 BRI AR B FUF 4
d G485 /B W, IR 2 d BEE/NTF 1 H ST
WREREE . 23X S ARt AT ERe oy 1O I0 L I0
V.V, BIhSEEs R
1.2 LIG/KiE

PR Rl AL A K PR RE L A S 5 DA K Y itk
(1.6 mx1.6 mx0.8 m) KSZi ki (T |
FHTERE B K ™ IF 2N m) il U AL 2= . SR 5 K
R EEUTVE L8 R T TH BRI K o
1.3 4£KIb&EXE

DHETE SR 5 AN BRAE U AT U 1) 07) i 44 5 2

3 N BEHLE B 100 J& (15 3 FAT) LA K
RIS 60 d, 4 R 45 M I 4 ek AL A A £ Y
(7:00,13:00,21:00) , % ZL 8 <A1 78, B4
PR T = (28 £ 1)C, A FAHEG — k. Lk
A GEiH 45t R R B I R AR A AR R
I A
1.4 HIDEHLH
1.4.1 DNA #£Ht

DNA #2507 1: 2 B STRAUSS!™ | LA 2
410.1 o, BT HE AR K Wik, 28-A
PRI 4lifk, JooK ZBEDLTE, INAGE & TE 2%
MR EE T 4 CRAER
1.4.2 MTE3Y

LI 8 XM TR G, Ho 2 Xt (s h
SUGbp8-103b .SUGbp8-137) A S8 % [ I &
MK, 53 50 6 S A SCCHR Y ki . 514
o BV AR TAEY TR R /A G, 51 15 8
%1,
1.4.3  PCR ¥ 3% M i yk

PCR J B 72 ¥ 5 % ) MY, R A
Eppendorf /3 %] PCR {Y (22331HAMBURG) , X} %
FRTBUR 5 A= Btk 710 DNA gEAT PCR 4~
18 8% ARAEVE B DN B R Xt PCR 7= 4 ik A7 68 1
FLK , AR L (0S54 1

x1 FRIBHS D E G = HIHFE

Tab.1 Characterization of eight microsatellite loci of tested M. rosenbergii

7 5 EiL7)2] 1B KR/ C Bl EH F ) GenBank % [ifi 5
locus primer sequence annealing temperature repeat sequences GenBank accession No.
F. TATTACGATTCCGTGGCACA
o : T
Mi7-88 R: ATATTCTTTGTAGCGGCTGG 33 (1) EUB47619
F: ATTCGGTATCAGCTCTGC
SUGhp8- : CTG
SUGbp8-103b R. AGGTCATCACCCTTTCCA 58 (CTG), DQ019869
F:CCGTGGCTGAGAGTTTCATAC (CAT), (CTT)
SUGhp8-101b : - - 60 2 ? EF204177
R: GGGGAATAAAGGACCTCTGG (TAAA),
F. ATAGATGCCAACAGCACAGG
< 101e : CAC
SUGhp8-101c R:GACAGTGAGGCACTTTTACCG 60 (CAC), EF204177
F. AGGATTTCTGCGAGGTCTTG
i : TCT), (ATA :
SUGhp8-103a R:CGTGTTGTTCTTCATAGGCTTC 60 (TCT), (ATA), EF204178
F: GACGCTGCCAAAAAGAAAAG
: CT
MRMBLL R: ACCGTGCCATTAACTTCCAA 4 (CT)s EFSI5170
F. CGACTGGGTGGTATTTAT
- ‘ ATT I
SUGbp8-137 R, CGCTGACGTITATICTGT 55 (ATT) 5 EF204180
F: TTGGGTGCAGGAAGTCTTGT
MRMD : 46 (GA) EF515175

R:GGGTCTTGGGAGATTTCAGTG
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1.5 HELESHH
RBCR G TSR E AT A K4
FREEITRAUT

RPL(%) = Qu/ Qun (1)
W,(g/d) = (W,~W)/ T (2)
RS(%) = Qf/ Qi (3)

ARy, R A W, PR B H 20 i R
NG QT FIR R () 5 Q0 11
AR KR ()5 Q bS50 IR IF R 4L
() Q N IRRE(R) ; W, HkR
WARIMARIE (g) s W, SRR MR E (g) 5
T NFRFERE() o

il Excel 2003 St 14k B4, SPSS 17. 0 %
Ab TR 5 BE EA T B R R 5 22 3 M, LSD I 2 I
B2 BB P <0.05,

¥ H Gel-Pro Analyzer 4. SUTI X ER YL S Y
T IEATA 5. FIF PopGene 3. 21 1145
TR BE R e A AL IEC (N, ) A RSk
RN, M2 5 (H, ) JEZRFE(Hy) |

Ml Nei” s BALHEE (D) , M4 BOTSTEIN £ 2%
LHELBEETR(C,) !

n n-1 n
Cp=1-3XP’-% ¥ 2P°P’ (4)

=1 ST
AP on RN FAERLEEN KL PP a3l A
i RS A SF AL TERE AR A ) = i+ 1,
F MEGA 4. 0 B 2R HIHE A A S5 1
#: (unweighted pair groupmethod using arithmetic
average, UPGMA ) }J @ B 25 A,

2 4k

2.1 A£K%
2.1.1  OR[E] = BRHE IR I Sl AR T AR A5

W% 2 i, G B A %) 446 %ot 45 it i 7= B
URBICHG TINTRIHG I, T 2% A A JB o 7 4 AR B AT
WRECFEAS R IR () S AAR R (P >0.05) o Jif =4t
UCHAFER B 2R T a i, o I bR i
5, H12.15% , VHEIREAR, B 8. 11% .

®2 ARFIHRKIDEFFIGER HER

Tab. 2 The number of larvae, juveniles and seedling emergence rate of different spawning batches

TRET iRV I/ (/
*E'b/ﬁt Zfljvﬂlfr{ljg\ A B C D E AP *ijq;l:t{i%ic( ¥
index average
batch average
| 0.008 1 0.0086  0.0092 0.0090 0.0072 0.008 4 +0.000 8 -
T I 0.0085 0.0082 0.0089 0.0084 0.0084 0.0085=+0.0003 -
hitial weigi]t I 0.0091 0.0090 0.0089 0.0088 0.0079 0.0087+0.0005 -
v 0.0084 0.0087 0.0074 0.0096 0.0078 0.008 4 +0.000 9 -
\Y 0.0079 0.0088 0.0069 0.0093 0.0084 0.008 3 +0.0009 -
| 0.6400 0.8200 0.9900 0.7900 0.9400 0.836 +0.137¢ 0.051 9 £0.009 2°
SRR () I 0.8600 1.0200 1.1400 0.9400 1.0200 0.996 £0.104*!  0.045 6 £0.009 0°
quantity of larvae I 1.260 0 1.280 0 1.3400 0.8600 1.450 0 1.238 £0.224™  0.048 2 +0.010 8°
v 1.3700  1.490 0 1.7600 1.0200 1.6400 1.456 £0.285™  0.047 7 +0.010 8°
\ 1.5200 1.7600 2.0800 1.2000 1.8900 1.690 +0.341* 0.052 4 £0.012 4°
I 0.0865 0.0951 0.1030 0.0754 0.0986 0.0917+0.0109> 0.0057 +0.001 1°
- I 0.1194 0.1008 0.1605 0.1185 0.1050 0.120 8 +0.023 6*> 0.005 6 +0.001 8*
1?TF§&$/(HE) I 0.1480 0.1325 0.1509 0.0809 0.1360 0.1297 +£0.028 3* 0.005 1 +£0.001 5*
quantity of postlarvae
v 0.1296  0.0998 0.1680 0.0945 0.1620 0.130 8 £0.034 0* 0.004 3 +0.001 2*
\Y 0.1318 0.1495 0.1597 0.0898 0.1556 0.1373 +£0.028 6* 0.004 3 £0.001 0*
| 13.52 11.60 10.40 9.54 10.49 11.11 +1.53¢
. I} 13.88 9.88 14.08 12.61 10.29 12.15 £1.97¢
ﬁEHEf/% I 11.75 10.35 11.26 9.41 9.38 10.43 +1.07*
v 9.46 6.70 9.55 9.26 9.88 8.97 +1.29"
\ 8.67 8.49 7.68 7.48 8.23 8.11 +0.51°

T [Fl— A — 35 b5 EAR A SR TR R 2R B35 (P <0.05) , T A,

Note ; The data in the same column without superscript same letter mean significant differences. The same as below.

2.1.2 ARED=EIHIRI S R K25+
3 BUEARWIFRIE 60 d 5, 45" IRt
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VALY B 3 RN, 2975 0.026 ¢/
d, 7 AL a H 3 E /o 0..022 g/
d, 25 8% (P<0.05) . TR AU T2
TGy 88. 3% , f 3 5 T JE DUt (P <0.05)
J PUHE USSR A 3, (25 57 AN B 3%

(P>0.05),

MK 4 ATLUE 3 = AR AR BT i
YrAE S B BUINT G IO, R BT AT = b T AUHY
Ir AR B BT

x3 FEFIPHLRAIFER 60 d HERETLIER
Tab.3 The body weight of postlarvae at different spawning batches after 60 days feeding

oY S o hr M7 A
ﬁ% FW%M A B c D E EHIE
index spawning batch average
I 1.31 £0.78¢  1.33+0.71° 1.74+0.88" 0.99+0.52° 1.330.76° 1.33 =0.78"
II 2.00£1.13*  2.01+0.92° 1.83+1.02> 1.90+1.07* 2.00+1.06* 1.94 +1.08"
LRI R g . . . . .
final weight il 2.00£1.13*  1.95+1.09° 2.01+1.10° 1.83+0.87*° 1.97+1.10* 1.95 +1.06"
’ v 1.62+1.00"  1.62+0.93" 1.52+0.94° 1.54+0.89" 1.58+0.91> 1.58+0.93"
Vv 1.42£0.85°  1.53+1.09" 1.66+0.85" 1.53+0.86" 1.63+0.94> 1.56+0.88"
I 0.022 +0.013¢ 0.022 +0.012° 0.029 £0.015> 0.016 £0.009¢ 0.022 +0.013¢ 0.022 +0.004°
1l 0.033 +0.019* 0.033 +£0.015* 0.030 £0.017" 0.032 £0.018* 0.033 +0.018* 0.032 +0.001"
AP E/ (g/d) 4 4 4 4 ‘ ‘
daily weight gain il 0.033 +0.019* 0.025 +0.018" 0.033 £0.018* 0.030 £0.015* 0.033 +0.018* 0.032 +0.003"
\% 0.027 £0.017" 0.029 +0.016" 0.025 £0.015° 0.026 +0.015> 0.026 +0.015" 0.026 +0.001"
\Y 0.024 +0.014¢ 0.028 +0.018" 0.028 +0.014" 0.025 £0.014" 0.027 +0.016" 0.026 +0.002"
I 86.0+1.7° 88.0+2.7° 84.7+2.9% 93,7 +1.5° 89.3 +2.1° 88.3 £3.7%
) II 83.0=+1.0"  85.5+0.6"  85.3+0.6" 82.3+1.5" 81.7 +4.2° 83.4+2.4°
FEE 2R/ %o . 4 \ | o L
survival Tate i} 85.7 +3.5% 80.0+1.7¢ 80.0 £1.4° 83.7 £2.5° 84.0+3.0%  82.9%3.2°
v 78.7 +2.9" 84.0+1.7" 77.3+0.6™  83.3+0.6" 88.3 +0.6" 82.3 +4.4"
\ 77.3 £5.8" 83.7 +2.1" 75.0 £3.6° 83.0 +4.2" 86.0+3.6%  80.9+5.5"

F4 AEFPHXHFIRFEG d FHERENTREFH
Tab.4 The C.V of body length and weight at different spawning batches after 60 days feeding

LI/ LR FRECV
spawning batch A B C D E SEH41H average
I 0.597 0.533 0.506 0.523 0.571 0.546 £0.046
I 0.568 0.459 0.558 0.563 0.531 0.536 +£0.045
I 0.568 0.559 0.546 0.475 0.558 0.541 £0.038
v 0.618 0.575 0.620 0.578 0.574 0.593 +0.023
\ 0.601 0.711 0.515 0.566 0.577 0.594 £0.073

2.1.3  AFEF=ERHER G P IR H 25 5
W35 FimR, F6H 60 d 5, 46K 25035 it

HHERR RO 2 TR, TV IV, VbR 1R

FRMEME EL B3, 22 X R, P < 0. 05, Hidh by

x5

AFFE 11 R BEIE H ], i 51 e 2 EE
BT 1,4 X7 S, P >0.05, M ILAFA 151 1)
HIE .

ARFFIHLR T ERFRFE 60 d FRIMELL

Tab.5 The ratio of female to male of postlarvae at different spawning batches after 60 days feeding

P/ (@78 ) sex ratio

s LEiRV X
spawning batch A B C D E FHH P

average

I 1.59 £0.44%  1.41+0.38 1.49 £0.53 1.50 £0.37 1.36 £0.20°  1.47 +£0.35" <0.05

I 1.65 £0.06* 1.26 £0.23 1.61 £0.42 1.18 £0.22 1.08£0.09"  1.36+0.32% <0.05

m 1.02 +0.28¢ 1.25+0.17 1.08 +0.08 1.04 £0.15 0.88 £0.06¢c  1.05+0.19° >0.05

v 1.20 £0.13>  1.21+0.14 1.20 £0. 11 1.20£0.27  1.27 £0.06*> 1.22 +0.14% <0.05

\i 1.04 £0.08° 1.35£0.15 1.18 £0.18 1.31£0.06  1.26 +0.03 1.22+0.15™ <0.05

http: //www. shhydxxb. com
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2.2 WMIDESW
2.2.1 e 2R

% 6 i LUA t, B IRIBER 5 A= Btk ¥
A EE (N, ) Ry 5. 125 ~5. 375 55055
FEREL(N,) 7y 2. 541 9 ~2.758 1, Z& 45 B LA

(H,)J0.235 4 ~0.258 3, Z 4y BEHIRE(E (H,)
0.604 5 ~0.634 7, 415 B 5 (PIC) K/
¥k 1 (0.58 3) > 1 (0.583 5) >V
(0.560 2) > M (0.560 1) >1V(0.555 8) , ¥k

F6 FRIBIERS AR ES MU EREM EMEESE

Tab.6 Genetic parameters at 8 microsatellite loci of 5 spawning batches of M. rosenbergii

aaLCE RV SRR ARCGENCEERE WG WG ZHER AR FAHREL
spawning batch N, Ny H, Hy PIC I
| 5.3750 2.736 7 0.258 3 0.628 0 0.5835 1.248 8
I 5.375 0 2.758 1 0.258 3 0.634 7 0.586 3 1.247 5
I 5.3750 2.541 9 0.254 2 0.604 5 0.560 1 1.203 4
v 5.1250 2.543 9 0.2354 0.605 2 0.5558 1.164 3
\4 5.1250 2.5827 0.239 6 0.609 0 0.560 2 1.173 9
2.2.2 PHRHEYR A AYE AL B S RO A 3 e

W T s, DAL VALY E] 814 S
KN 0.017 0, 35 AL AL 2R K/ VA 0. 983 15 IV
RS VU] 4 3812 # B Fe /D 0. 000 3, 5
TR Bt R o 0. 999 7, ARG At 14 C T
AR, ] UPGMA 3L #EAT Rt MK L
PRI DIE W, VIS Vs e R e —ie,
5 MALR R A —3C T TR 55—

£7 5AFRIBIFFIMHIRE Nei’s
BERE S RIEEEIIRE
Tab.7 Nei’s genetic distance and genetic

identity in 5 spawning batches of M. rosenbergii

I I JIl| v v
* % % % 0.9932  0.9872 0.9871 0.9831
0.0069 = * %% 0.9868 0.9909 0.9917
0.0129 0.0133 % % % % 0.9930 0.9933
0.0130 0.0092 0.0070 = % * % 0.9997
0.0170 0.0083 0.0067 0.0003

T AR LA b gt A A LA B, X fR R LU R D A B

Note: genetic similarity coefficient above the diagonal, genetic

=22 =2~

ko ow ok

distance under the diagonal.

v

— v

_ | 1|
\ 1

I

0.006 0.005 0.004 0.003 0.002 0.001 0

E1 iR#ESEEESH UPGMA EigE
FIRIBER S AN IR R B R B R it
Fig.1 Phylogenetic tree based on genetic

distance of 5 spawning batches of
M. rosenbergii by UPGMA methods
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3 o FLAEE X R B RIFFE I A , [l — 3 5 MR B
2 e RIS 6 P A AN A7 B4 2338, LAk
Sl 2 180, X T BE 5 SR AR S R B E A
2, ARCOS 25V i fiF 5 45 AR 52, R A
IIHER SR ZEAFAF 1301 (PLL) f) R 3 52 1 B4
RAEIG R T 22 5, R EF NN S HK 4
PRI YR N 32 PR g B A K R ] Fr 3
SEIFANARIE | 4 F 77 B3 T 577 B Y
oo, SEErf AFURE L BE 2 7 R VA o
S, S N T AR BRI 2 A A
W R S S R 7 B Rl (A AR 5, HL S
RIS SR X, EY R G 47 b, i
TERTH R B LB A 5, 5 U — K b — KA
IR H 1 R0 T AT, 26 722 B AL U 4l 172
BEA—EHW, IV .V HER LR R85
BT BE 55 5 R A 4 20 26 1F F K Il 2 A 2
L GHES b s
3.1.2  ZWFEIIN B IR R A KAE T R

IR, 232 04 I 2 75 VB0 B T~ &0y 1k
SRS , A R s

ZHCFEF DR W, B A P2 ob T U6 R
TG KPR A% ENNERE
WX B T 77 B 55—t B B 4, WA O 7 R R A
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JIF R R B R R 1 O 7 B R
FRCT 5 = DUR T R B AR | D AR B S O
N, B AR R S RS . R, SeE
A2 ML GSLUH AR o TG P 88 1 T ™
BB 7 NG R AR SO AR bR, BEE T
WRRTEAR AL SR T i 2L 2 0™ B0 S BUE 78
PRI HLE R L SR, ARCOS 451 42 B 7 I
R FUE R P A BRSO 32 R S U B R, B
Z2UR ) DI RE 77 1) ME IR AT A5 5 K ) A B T RE
PALACIOS % fif 5 26 W n] 1 3 £ 4y 42 fit e
R FE I AR R P B P i

EAR SIS, IR T vk TR 2R B BH S8 A
AR, T #0806 R 82 & T 5 DUt
U, HT = HER AR AR B 5%, S0 2%
FEA R A — 3, I SR AR IR
Walsgm . BHEr, — /S E Ik
A5 AR50 W AR A R AR B Rl T S 56 45
FEWLIX L5 I E R A KR R AR 22, X LT
5im L% RIE I SR o f R R A K22
18 AMARNGE I G AT B I, H {4 i R 75 2
— 5 .
3.1.3  ZWGEIIN B G IR R L R

H i, B 72 s 014 5 ok e ALl Ak 4k
B B, C 1% T8 10 I 8 288 4 1 D s ML H
A AL e B ABE HeE 1 DL M s AL 5 PR AL ]
PugE 10, MALECHA 277 % B8 FGIH AR 9 7
SR g, o ZW B HE bR RS
PR S ACHEHE S (5 50% (H BARSRMETT, PIR
TR MERRE L — o 1,290 1. £ FhANIR R
RN FRE 3R AUK IR 5 HE AT 5852 e H 72 3)
0K I = ¥ ¥ 0 Ty -3 WS BNEL I [ 76
SR 22 - O A T 256 20 400 e A 1 b 3 1 T
TG R MR 2 TR 2 U0 B
Y, RS IR A A bR 1, 0 1 B 91 B v
H % FQ TR MR AR A 5 2 R e MR A8 1, 2 7 L e
MELCBIFEAELL 4 ~5: 1 SR S I iy e R 64 7
AEFE S R, HACHE H BB AE ST 1 AR A8 B 1 JL/ZINES
HEAT P DU DA N M B 22 T I 0 T R
e A T2 T SRR R S AT AR kB
T T HE YR B i L 1, R i ( 1L )
SRUMARIE /N RO R DRIV, V) JREF
FEAEA Y 55 ATER RN S DRI E, X
TSRS o R, e Bt T iy O

BHE R F o . BT TE S IR MR A I 3]
55 % B A L B MroSxl Rl MroDmrt 3
DRI 30 R 590 4345 7 B 4 K I A 6 2R 7
2B W5,
3.2 FRABEHEFIPAREEELTT

YERRIP N 52 1 22 FF P 2 35 2 ) FH i o 7 5
(D5 R ¢ N 6.k = B U s AT Y S T.s
BRI 815 Z R, DUGRIE 2 & T R
1o ARG RIER S A= BRIk R £
PRI Horp s =Mk R 280
BRI P HE U A T AR, 31X 2 75 5 R IR I (1]
R SO AR BRI 55 A 5%, W) 2 ik — 2D b
Fo

g S BD R S @ R A 2 N A N B e
St i I R R T A ) £ 6 2R oz
ARSI, 2% 7 B U A TR] 1Y 35 4% R B 2 LA
AN R THER TS VHEU R85 14 1 2
RRALH 0.017 0, VAt 705 Ve 7UHE
351 B B e /R 0..000 3, R B 4% At vk 54X ]
WL R R XA S A7 BRI ) ORI T
[l —RHRA . T RS E 2R R
S (3L ERSTE ] ey N (1 Rl 1 o e R AW 1 9B
frieg B UG BN, 22 B R 7 B8 L
N AL A s T R

SE Lk
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Study on effects of multiple spawning on growth and genetic structure of
progeny of Macrobrachium rosenbergii

DAI Xilin', WANG Haiyang', GUO Zhenggian', JIANG Fei', ZHOU Mengying', JU Bo', SU Jian', GAO
Xiang', 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 Co. , Shanghai 201516, China)

Abstract; In order to improve the quality of larvae of Macrobrachium rosenbergii, growth performance of
progeny of 5 spawning batches( I , II ,I ,IV, V) were checked by one-way completely randomized design.
The results indicated that, the number of larvae increased with spawning number increasing, and the first
three spawning batches had higher survival rate. The ranks of AGR were Il > 11 >V >IV> 1, II, 1
spawning batches showed obvious growth advantage after AGR comparison by LSD. Survival rate of [ batch
was significantly higher than other four batches. Variation coefficient of body weight of first three spawning
batches was lower than last two. It showed the figure of first three spawning batches were more tidy. The
quantity of female shrimp at I , 1T, IV, V batch is greater than males after 60 days feeding, but the sex ratio
(@78 ) of I meets 1: 1. Microsatellite markers were used to analyze the genetic diversity and genetic
differentiation of 5 spawning batches. The results showed that: polymorphism information content ( PIC) of 5
spawning batches in order was [I (0.5863) > [ (0.5835) > V(0.5602) > I (0.560 1) >IV(0.5558).
These all were highly polymorphic. The longest genetic distance (0. 017 0) was between [ batch and V
batch, the shortest genetic distance(0.000 3) was between IV baich and V batch. The genetic relationships
among each offspring batch were very close. It indicated that there were no significant differences of genetic
structure among 5 spawning batches .

Key words: Macrobrachium rosenbergii; spawning batch; growth; genetic structure
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