537 £55 10 i
2013 4£ 10 A

Koom o R

JOURNAL OF FISHERIES OF CHINA

Vol. 37, No. 10
Oct. , 2013

X EHS 1000 -0615(2013)10 - 1468 - 11

DOI:10.3724/SP.J. 1231.2013. 38664

FREATMRETFHENNFIEREEEESHFES

KA, KT, HTE, K OV, K R
AEH, THE, TEC

(L. 1 K2k = 5 A A2k e, 1ifE 201306
2. bRl RR A K R AT, g 201516)

WE: ARNTRZRBESTAAETHRNRA R AN EZEER, AL AT EAEEMER S
16 NZRBINAFHE, HAAABILESTRIEALETHRARTREEN 2. ERE T,
6 NS FHANAENETR LRI FEAL 2, AT E T A BNAEEI A
(SCR11-6 SCRI11-11 Fu SCR11-16) , 3 70 & 2 7 3 90 % 2 5 oy R 78 % 3k 80% 5 " 41 b K
BB T AR A — AR 4 A R TEE N 65% ~T0% ;910 /1 2 AR 2 A, i iE X A
35%~50% . 8 M L EFI AR ME|S3ANFHER, FHIIWHFLERHENS ~9 4, F
WH6.625N, 4K5EEAE(PIC) K 0.6294~0.829 4,3 % 0.7323, 16 MAEEfhth T3
PIC % 0.4932~0.6956, F WMl 44 % 4%0.5062~0.6513, FHMHEL4EH0.5519~
0.733 2,3 AL R B FH A 0.6552, % fE & F34 4 0.434 4, J-xf DP fu SP l# K ¥ K
BEANMEYT BENZRATHATR T, 0N EEZRESRBEEREXE, EXEXH,5 A
# T E fr 5 SUGbp8-103b ,SUGDHp8-101c MRMB11 ,SUGbp8-137 F1 MRMC2 4 5| ££ 203 263 .
185335 fn 96 bp S (LA FH 5 F KBy Rk F£ — £y x i, £ 4,45 MRMBI1 %
185 bp FMEFRTAEAMDFNEM XM, X RH N 0.282, HFRELN,16 NEFHAEHEK
PHANHBRNTRARE, A EHEC AR FTHAAMEL, X4NMHERREEHFEHLLEK

B OXUMTRBIHENFEATRBO AT ANETEL T EE L4,
XER: PREBIT; £F7; Wl RILE; RESHFHN

RESZES: Q346; S917.4

B T IB IR ( Macrobrachium rosenbergii) X Ff
P RN N S L SN o RN o8 N /N
e B, 2 H R S B SR A R e e ) = R AR R 2
— U B T R A A R, R A K S R
B H a5 Ak, o A g mE DY Hp
VI ((Vibrio alginolyticus) 51 & /Y 5K 1 %% i
BRI SR o A e PR BRI PR 2 — , FL R R
R BU PR 5 2 R R 2 R L A R BRI 28 5
BT DR, B B A R B R A R
PO HT A, A TR AT 1 I A RUER AR

A (microsatellite) , i T2 &M F & 5

%5 B #5:2013-04-10 &8 H 85 :2013-06-14

XEkFRERD A

AR B AR R B A T B R O
SRz N T s AR A5 A b R T S A
SENT RS HAT, A W IR AR R
R FE R, B AR AR R b XA TR R R
PRI fe 22 52 0 b " o Tl AT O B IR AR
o THE A A 37 st A% Ak 1 F 50 fif A A, A 5T
XF & PG MR AT I o N LR S, I is
1o BT &7 e F AR ( simple sequence repeats, SSR)
WHoE H e Z M IR 1T T SSR AR i 5 P PR AR
HIARSC I, DL A 4 )5 & IRVE MR U % & DL I 57
A AR 7 B8 o) 1 s AR A B

BB B GUIR 55 il 47 3 5 H (2009GIC00021 ) 5 b i 7 B} 22 1 A 2 5 51 H (11391901400 5 BT H & R & 1

2RI H (I50701)
18 15 1€ . 1, ~J Ak , E-mail ; x1dai@ shou. edu. cn
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1 MRSk

1.1 SEW##

MR R T 0k P9 0 4 T % R AR, Fi A0 R
A (R R KB 58 56— 9 5 —
JETE) ZE S A A REIr A R R0 16
ABER ) F— A8, 43 51 Pk Bt — 8 B0 AR A%
B QT MR AR Sy 52 55 AR, g5 Kk Oy SCRIT-1
SCR11-2 SCR11-3------SCR11-16, ZCH FH 1A # 90
(LR ER e Y E ) NG S o - el e B D)
Pho SEE KON &t R HERE M B R K .
1.2 HfFRBERE

JRR L S 55 iR S 55 KA (70 em x 50 em x
40 cm) JE PR T, FH S %o i 5 R B0 I MR 9 30
min JH 5, ARG pp e T ERET L d, A AR
JKIFFE R 24 ho

X 16 A3 B BEAR IR T I e N SR L S 50, B
AR 2 A F AT, A AT 2 BUE IF 20 J8
(9.43 £1.11) cm, J&YeJr i 0 WLIA B 5T 3%, B
FE55 2 ~3 M A S % Ol 1 x 10° CFU/mL )
W ON OB, A R RA N 0.5 x 10°
CFU/g,

SO R EE R 3 h A A AR A S S oL, K i
TORIET- B R T MANLIN (29 1.0 g),

BATIK W, —40 CTHEAE, P8 T BE A IC R
DP, &Y 10 d J5 , 87 BT AR AF I 19 2 IRV RS
g —x R BATKCEE, -40 TLRAE, AR
FETEBEARIC Dl SP,
1.3 EFE 4 DNA 2E

B 1R DNA B2 R & 1 1) = 20t B 25 I
Strauss 25" WTEHE H BUVL A 4141429 100 mg, ]
ZEIK Ve G, B AN 2 2 AR K 43 J5 BT RE, Jin A 500
wL 2 fi# ¥ (10 mmol/L Tris-HCI, pH 8. 0; 100
mmol/L EDTA,pH 8.0;10% SDS;100 wg/mL &
FIf K)55 C g it s, SR )5 43 50 FH SR LY
Tris-1f0FIEy AN S5 5 0RE (25:24: 1) $2 1L,
4lifk. DNA, F 2 f51AF -20 CHIA I K LT
VEJE M AGE & TE 2% #p i (10 mmol/L Tris-HCI,
pH 8.0;1 mmol/L EDTA,pH 8.0) & fi#, il il 2L ik
J# 4 50 ng/wL (AR DNA 4 CLRAER .
1.4 SSR EE4HH

WMIEE3 Y ABEFE A ] 8 X TR 5
Y, Hoip 2 %t (% 5 4 SUGbp8-103b, SUGbp8-
137) ARSI = A £ R vEmiok, a6 X2
BYEEE BB M SCCER T [ 38 X 5| ¢
TR, FIM A TAY TR LE) ARA
AA LI E R LR 1,

F1 FRIAM S MMIE MR

Tab.1 Characterization of 8 microsatellite loci of tested M. rosenbergii
oL SlYF5(5'-3") Bk E/C B EETY) GenBank % 3% 5
locus primer sequence annealing temperature  repeat sequences GenBank accession No.
F. TATTACGATTCCGTGGCACA
Mr7-88 53 (CT), EU847619
R:ATATTCTTTGTAGCGGCTGG
F.:ATTCGGTATCAGCTCTGC

SUGbp8-103b 58 (TTC) 4 DQO019869
R:AGGTCATCACCCTTTCCA
F:CCGTGGCTGAGAGTTTCATAC (CAT), (CTT),

SUGbp8-101b 60 EF204177
R:GGGGAATAAAGGACCTCTGG (TAAA),
F.:ATAGATGCCAACAGCACAGG

SUGbp8-101¢ 60 (CAC), EF204177
R:GACAGTGAGGCACTTTTACCG
F:AGGATTTCTGCGAGGTCTTG

SUGbp8-103a 60 (TCT), (ATA), EF204178
R:CGTGTTGTTCTTCATAGGCTTC
F.:GACGCTGCCAAAAAGAAAAG

MRMBI11 44 (CT); EF515170
R:ACCGTGCCATTAACTTCCAA
F:CGACTGGGTGGTATTTAT

SUGbp8-137 55 (TTA) 6 EF204180
R:CGCTGACGTTTATTCTGT
F. TTGGGTGCAGGAAGTCTTGT

MRMC2 46 (GA) EF515175

R:GGGTCTTGGGAGATTTCAGTG
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1470 P/ I 37 %
PCR ¥ ¥ Z#em  PCR W BN 10
wL,f1 $5 2 x Mastermix (0. 1 U Taq Polymerase/ 2 4

pL,500 wmol/L dNTP each,20 mmol/L Tris-HCI
pH 8.3,100 mmol/L KCI,3 mmol/L MgCl,, K
HAARHEA R A RS pL, B RS9 (S pumol/
L)# 0.5 pL, # #ix DNA (50 ng/pL) 1 pL, FH
ddH,0 #h 2R, PCR Sz i F2 )7 5000 % H FiX
51920 94 CHIAEME: 4 min;94 CTAEME: 30 s,iB
KR 45 5,72 CZE{4 1 min,35 PEFF ;72 C GEfi
4 min;4 CLRAF, P71 VI LE 8% TN I Ik Jic 556 Jie
AT HL UK AT FL UK ZE R AR LA, 41 I

1.5 HIESHITSHH

F KB IF AL L H BRI M AR A A S A
oM % F SPSS 13. 0 For Windows %t i # 4
Xof TR 5 S AR BCE SEAT ST AR AR TR gL P <
0.05 KmERBH,

WYz J5 15 2 Uk g A A Gelpro
analyzer 4. 5 #4743 #t. f#i | PopGene ( Version
3.2) B gEat ik R R R S L AR R
(observed number of alleles, N, ) 78 % &5 v F& R 4
(effective number of alleles, N_) . W M 2% & &
( observed heterozygosity, H, ). #] 3 4% & B
(expected heterozygosity , H,) .5t f& AH 0L 28 0 F0 5t
FEBEBE . M PR ] BOR - 6 4097 K 7 K B
i+ & Hardy-Weinberg 3 76 {ii 25 th ff PopGene
(Version 3.2) % %11, B MEGA 4. 07 #4 ¢k
UPGME 53 [ -4 Hof i .

2 7 15 B & & ( polymorphism information
content, PIC) , 3 4 Botstein 25> /N 203144

n-1

PIC =1 - ZP? - Z Zzpfpj (1)
K, n RN ESEA R, PP AR 5
G A B RTERF IR P MR =i+ 1,

FAMER S £ 550 0948 X 5 AT

Xf L Uk 45 SR AFEAT A0 Hr L 4K AF DP AL SP R4 1] 22 53
AR oA E B0 Sk S s B . SPSS B AR L
TR R RS A 25 e A AR S B TR AR T
s PR 8] 33 4T 2 /R #b K B8 ( Pearson correlation )
F T A 2 5 1 S DR 5 0 M IR ] 5 LA A
KA, Pearson FHC R A

Z (xi, —5)(% _y)

(2)

RO EEED U

2.1 FRBGKHFFGE

ABETERS 16 A% R IR 0F 1 & B AT S0
NP B I, 45 SRR T, A VR S R
WY 10 h 5, B IRIAIRT 308 2% 16 /1 T R R
516 hJE B RAE T, SR T A R E K
F L LA AT BB 548 h 5 i BEAE TS 045120 h
AL TR A8 T B 45 KR 2%, 120 b 5 A A fr

HIZE 2 W, 2 N TR e o O s, 16 4
HH AR AFE SR AE S b, g EF i
f& SCR11-6 ,SCR11-10 ,SCR11-11 1 SCR11-16 5
M R % A B, B O 80. 0% 72 Ay 1 H B IR
SCR11-5 ,SCR11-7 ,SCR11-12 SCR11-15 SCRI11-
1.SCR11-14 SCR11-9 F1 SCR11-13 5 1§ &K N
70% ~79% , -2 KI5 2L K (72.9% +2.3% ) ; ik
B #ER SCR11-2  SCR11-4 F11 SCR11-3 5 ) i i
N 50% ~69% ;T ik 7 HEAA SCRI1-8 5 4 Ji i
SR, 35 0% . 16 A 36 7 B 1K % 5 b
35.0% ~80.0% , -3 s %4 (69.9% +12.1% ) .

®2 FRAFAREEHEHBAFENEFEIELR
Tab.2 Comparison of disease resistance of

various groups to V. alginolyticus

e REA T A/ P PLASRHTLN JTE S P
population no. survival population no. survival

SCR11-1 72.23 +7.86™ SCR11-9 70.00 +1.34°
SCRI11-2 65.00 +7.07° SCR11-10 80.00 + 14. 14*°
SCR11-3 49.53 £2.35° SCRI11-11 80.00 +1.26"
SCR11-4 65.00 +7.08" SCR11-12 75.00 £11.78"
SCRI1-5  75.00 +17.68%|| SCRI1-13  70.00 +1.34°
SCR11-6 80.00 +1.22% SCR11-14 71.43 £1.35%
SCR11-7 75.00 £7.06™ SCR11-15 75.00 +17.68
SCR11-8 35.00 £9.49°¢ SCR11-16 80.00 +2.12°

T AR B AR5 B R R 22 S B 35 (P <0..05)
Notes: Values with the different superscript letters are significantly
different( P <0.05)

2.2 WIEHRRETEER

AW R 8 Xt ik TR S *T 16 4~ 3k B #f
Y SR BNy By 2
S(E1TME2), 8 XM T ALY 16 M~k F R
e SRR I 2] 53 AN SE A HE ], 2808 T AE 100 ~
330 bp,
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M 1 2 3 4 5 6 17 8 9 10 1m 12 13 14 15 16 17 18 19 20

B 1 3|4 SUGbp8-103b £ SCR11-3 1 SCR11-4 F1 &R 43 Nk By 3 18 BB ik (B i
M. Marker pBR322 DNA/Msp I ; 1 ~10. SCR11-3 Hi# 434~ ; 11 ~20. SCR11-4 H 434
Fig.1 Electrophoresis pattern of microsatellite locus amplified by primer
SUGbp8-103b in partial samples of SCR11-3 and SCR11-4
M. DNA Marker pBR322 DNA/Msp [ ; 1 —10. partial samples of SCR11-3; 11 -20. partial samples of SCR11-4

M 1 2 3 4 5 6 7 8 9 10 112 13 14 15 16 17 18 19 20

2 5|4 SUGbp8-103a 7£ SCR11-2 Hf ¥ 1 F8 ok Bl &
M. Marker pBR322 DNA/Msp [ ; 1 ~20. SCRI11-2 [#J 20 N4~k
Fig.2 Electrophoresis pattern of microsatellite locus amplified by primer SUGbp8-103a in SCR11-2
M. DNA Marker pBR322 DNA/Msp I ; 1 —20.20 samples in SCR11-2

2.3 BESHESH 6.525 6 ;WA Z4 4 B (H,) H70.142 9 ~0.864 5

& 3 nl LLA W, B4 07 5 1 45 7 56 B 5L
(N)KS5~9 4, PN IE R K (6.625 0 +
1.407 9) , Horp 43 10 8 8 7 MRMC2 9 2 9 4~

W 4 (H,) 7 0.682 7 ~0. 846 8; PIC iy
0.629 4 ~0.829 4, ¥ K F 0.5,F ¥ PIC 1N
(0.7323 +0.076 4) , H.tf MRMC2 14 £ & 1 fi:

G B EMEF B (N,) B 3.151 7 ~

R3 SAMRIEENETKRBNEETHEAINELEAR FRELERL.
VUNEEE PELGE . SHFERE BRI LRBMERR
Tab.3 Number of alleles(N,) ,number of effective alleles(N,) ,observed heterozygosity (H ) ,

2.0 0.829 4,

expected heterozygosity (H,) ,polymorphism information content( PIC) ,
genetic differentiation( G ) and gene flow (N ) of eight microsatellite loci

fi 45 GEOEER RSOOSR OWMAGE  WBAAE  ShHEAGR BEMERE RERE
locus N, N, H, H, PIC Gy N
Mr7-88 7 5.704 7 0.644 7 0.824 7 0.800 5 0.112'1 1.980 8
SUGDbp8-103b 6 3.9839 0.608 1 0.749 0 0.713 7 0.139 8 1.538 6
SUGDbp8-101b 6 3.1517 0.659 3 0.682 7 0.629 4 0.156 0 1.3525
SUGbp8-101c¢ 5 3.865 2 0.864 5 0.741 3 0.697 2 0.066 0 3.5407
SUGbp8-103a 8 4.728 5 0.3553 0.788 5 0.763 3 0.260 1 0.711 2
MRMBI11 5 3.204 9 0.7253 0.688 0 0.6323 0.133 8 1.618 1
SUGbp8-137 7 5.4979 0.142 9 0.818 1 0.793 0 0.257 0 0.722 6
MRMC2 9 6.5256 0.516 5 0.846 8 0.829 4 0.1519 1.396 0
mean 6.6250 4.5828 0.564 6 0.767 4 0.7323 0.161 0 1.3025

SCR11-1 .SCR11-2 SCR11-3 4 16 ML FH BEA
F18 - 247 45 07 i PR30 - XA 80 A PR 2
M A5 B2 125 8 B % 4 2 7+ 1 Hardy-Weinberg
TR HZBFERTHNE 4, hR4TH, 2
AP PICHKT 0.6 M FRAA 7 4~ (SCR11-4

SCR11-5 SCR11-6 .SCR11-8 .SCR11-10 ,SCR11-15 ,
SCRI11-16) , H % F #f {& SCRI11-5 5 2 & % &
15, 00.695 6;/NF 0.5 BIEF HERICAE 14, Rik
FHBEMK SCR11-13 2 PIC {1 0.493 2, H vk & B
K1) PIC {5975 0.5 ~0.6 ZJa],
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*4 FKIBIR16 /|\i_7éf?¥ﬁi?"8 IMIEEEM EMTEHNENERY . FHERSLERH.
FHYRMNEEE . FHPLEREE FH Hardy-Weinberg FEMEHEKFERAE
Tab.4 The mean number of alleles(N, ) ,mean number of effective alleles(N ),
mean observed heterozygosity ( H,) ,mean expected heterozygosity (H,) ,
mean Hardy-Weinberg departure value( P)and mean polymorphism information
content ( PIC) of 8 microsatellite loci in 16 stocks of M. rosenbergii

EABE -y iy Ne PR H, P H, I T THEL
population ean alleles mean effective mean H, mean H, Hardy-Weinberg V- fffj fE R &

no. alleles mean P mean PIC
SCR11-1 4.2500+1.9086 3.1288 +£1.083 1 0.5208 £0.3239 0.6462+0.1212 0.0258 +0.0532 0.5897 +0.138 7
SCR11-2 4.2500+1.1650 2.8789 +0.6347 0.5813+0.2520 0.6386+0.0737 0.0972+0.1959 0.5833 +0.083 2
SCR11-3 3.2500+0.4629 2.6082+0.5698 0.6000+0.3780 0.5981+0.0997 0.1535+0.3358 0.5290+0.1023
SCR11-4 4.8750+1.126 0 3.4998 £0.6265 0.5437+0.3590 0.7064 +£0.0507 0.0224 +0.0513 0.6567 +0.060 2
SCR11-5 5.2500+0.8864 3.9777 +0.9550 0.5625+0.2362 0.7332+0.0747 0.0341+0.0517 0.6956+0.0804
SCR11-6 4.750 0 +1.2817 3.5838+0.9115 0.5750+0.2632 0.7031+0.0824 0.0066+0.0152 0.6484 +0.108 5
SCR11-7 4.1250+1.5526 3.1358+1.1960 0.5329+0.2983 0.6468 +0.1100 0.0264 +0.0567 0.5809 +0.137 3
SCR11-8 4.3750+1.5980 3.3916+0.8717 0.6500+0.3185 0.6814+0.1067 0.0260+0.0552 0.6232+0.1358
SCR11-9 3.5000+1.7728 2.7820+1.3726 0.5875+0.3834 0.5519+0.2485 0.1944+0.3283 0.501 6 £0.236 4
SCR11-10 4.5000+1.5119 3.4357+1.2458 0.5132+0.3545 0.6745+0.1131 0.0297 +0.0739 0.6128 +0.143 2
SCR11-11 4.6250+1.9226 3.0527+1.3055 0.5062+0.4296 0.6064 +0.1995 0.0048 +0.0092 0.5553+0.198 6
SCR11-12 3.2500+0.8864 2.4988 +0.5808 0.5729+0.3346 0.5807 +0.0961 0.1194+0.2145 0.5113 +0.1066
SCR11-13 3.0000+0.7559 2.4197 +0.4679 0.6513+0.3513 0.5734+0.0809 0.0085+0.0167 0.4932 +0.097 3
SCR11-14 3.6250+0.916 1 2.8096+0.9410 0.5089 +0.3611 0.5998 +0.157 1 0.1477 +£0.2036 0.538 8 +0.162 4
SCR11-15 5.2500+1.7525 3.6278 +1.2814 0.5234+0.2892 0.6748 £0.1749 0.098 8 £0.2435 0.6342 +0.1749
SCR11-16 5.2500+1.6690 3.6523+1.1303 0.6062 +0.2162 0.7008 +0.0974 0.0841+0.1991 0.6551+0.1123

V£ . P %) Hardy-Weinberg S/ () i 3 M K6 56

Notes: P : Probability value of chi-square test for Hardy-Weinberg equilibrium

2.4 BEBEETROW

AL s AE AL R (G ) FEERFE(N,,)
VL2 3,1 T B 8 {7 SUGbpS-101c [ i 1% 43 1k &
BELAE, R 0.066 073 T J3 {7 SUGbp8-103a ikt
%43 ﬂ:%éﬁtwm,ﬁ 0.260 1, H )& SUGbpS-
137,45 0.257 0,3X 2 A s ¥ A7 AR AR K Y 38 A% 43
(G, >0.25) ; AR fL 704 (0.15 <G <
0.25) W fi A 2 4, 4% Bl & SUGbp8-101b Fil
MRMC2 ; Ho 43 35 g v B iAok o 45 BF A7 2735k
B 2%k 0.161 0, £ W] 16. 10% 1138 1£ 4 1k
kBB R, 83. 90% 1Y j8t 15 4 Ak ok B BE IR .
N, 5 G B G ¢, B b5 I BT s ik ) 8 4 55
T o A5 R 3 A R EOZ AU o AR 45 L R 1
KN AL AN (N, > 4) A7 JBCA 5 BE R 1]
SR (N, <1) i 54 SUGbp8-103a Al
SUGbp8-137 ; H Ay 6 AN o5 ¥ 7 7E — 5 12 B 1
43k

M Nei ™ 1977 1 3 H B E] 16 4% K IF

6 B AR AR ] 11 358 15 AR DL R BRI G BE B (R 5)

G5 BOR AL 16 MR F RS, L H #E K SCRII-

9 HIEH B SCRI1-12 [a] 35 (% FH AL R E e/,
0.387 3, ¥E & #E{K SCR11-3 5% F B {4 SCR11-4
[ 358 14 AR AL 22 $id K, 0. 844 157 SCR11-9 5
SCRI1-12 & & Bf 1A [a] () 35t 15 JE 85 & K, N
0.948 5,SCR11-3 5 SCRI11-4 & & B 1A 6] 19 15 14 B
B/, 0.169 5. T A 1B B A 2 1] 1) 35t £ AR B
FEBCFY 0,655 2, AL R -1 0y 0. 434 4, K
M5 8 % IR IR L & AR — 2 WL I g
PLA 2k B RE 1A ) 0y a5t 1% R R o AR A,
UPGMA /5 #7156 44 1t & 2 AL B, B 6% 57 B 0L 3
I & EF R IRRIAOCR (K 3), K 37
DL, 16 A ERER B T 55 5 0C & 1Y 3 B K 3
A~ 4H Ik B . SCR11-3 , SCR11-4 . SCR11-2  SCRI11-
6 .SCR11-7 SCR11-8 J% SCR11-1 J& m 455 — 1 BE,
it 4 [ #,; SCRI1-12, SCR11-13, SCRI11-5,
SCR11-15 SCR11-14 J; SCR11-16 Jy 45 — 4 Bf,
o 11 Bf; SCR11-9 SCR11-10 }; SCR11-11 J¥ Ji§;
FEAEE A MR, 3 DMHREED TS TR
%z‘%aé%iﬁa'ﬁﬂlﬁiéﬁ%ﬁﬁ&ﬁ L#Eh 74
S H R 2 B, B R 3 A B, HHh SCRI1-3,
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SCR11-4 SCR11-2 H i 1 AW Bt [ a, SCR11-6,
SCR11-7 #I SCR11-8 JE i I b W #, SCR11-1 g
LcWHE,3 MR BB IR BRIk 1 a WHFS
Ib WL, 5 1c WHHT; I #HHo6 M MEE
TEURAL B, 8 L 3 A ¥, Hoop SCR11-12 A1
SCRI11-13 4 i 1 4~ #f Il a, SCR11-15 ,SCR11-

14 F1 SCR11-16 # i T b W.4#E,SCR11-5 Jy M ¢ .
B3 DR s B AR Oy b S 1 e 0
FeEfcr, 5 Ma R ; IRy 3 ik & RFIR 4
W, R 2 A W BE, SCR11-9 JE i 1M a W £f,
SCR11-10 #1 SCR11-11 JE & M b 77,

RS AREEHEONEEEERBEEEURE

Tab.5 Genetic similarity coefficient and genetic distance between 16 populations

N SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR SCR
population 11-1 11-2 11-3 11-4 11-5 11-6 11-7 11-8 119 11-10 11-11 11-12 11-13 11-14 11-15 11-16
SCR11-1 0.7186 0.6383 0.6815 0.6304 0.6885 0.676 1 0.7253 0.4417 0.6510 0.7050 0.5845 0.5749 0.6551 0.764 6 0.662 7
SCR11-2 0.330 4 0.7213 0.7716 0.6260 0.7223 0.7005 0.728 8 0.4533 0.6138 0.6487 0.559 1 0.5835 0.6019 0.7462 0.681 3
SCR11-3 0.4489 0.3267 0.8441 0.5684 0.6987 0.6742 0.6211 0.4105 0.5596 0.5878 0.4728 0.5440 0.4425 0.503 6 0.668 4
SCR11-4 0.3835 0.2593 0.169 5 0.8232 0.7569 0.7539 0.7506 0.5415 0.6814 0.6579 0.6305 0.650 1 0.5649 0.627 7 0.760 4
SCR11-5 0.4615 0.468 4 0.5650 0.194 6 0.7309 0.7342 0.6437 0.5258 0.6605 0.5978 0.6909 0.706 7 0.6679 0.7222 0.742 3
SCR11-6 0.3732 0.3254 0.3585 0.2785 0.3135 0.760 8 0.7144 0.5551 0.7973 0.6714 0.5439 0.5374 0.5393 0.6341 0.8224
SCR11-7 0.3914 0.3560 0.3942 0.2825 0.3090 0.273 4 0.7927 0.5938 0.6705 0.6556 0.6995 0.7382 0.6476 0.6776 0.777 1
SCRI11-8 0.3212 0.3164 0.4762 0.2868 0.4405 0.3363 0.2324 0.6126 0.6372 0.5604 0.5184 0.5735 0.6076 0.6825 0.7622
SCRI11-9 0.8171 0.7912 0.8904 0.6135 0.6427 0.5885 0.5213 0.490 0 0.6249 0.6926 0.3873 0.5373 0.650 1 0.4298 0.708 2
SCRI1-10  0.4293 0.4880 0.5806 0.3836 0.4148 0.2265 0.3997 0.450 6 0.470 2 0.828 8 0.6034 0.6713 0.5231 0.5236 0.6779
SCRI1-11  0.3496 0.4328 0.5313 0.4187 0.5146 0.3984 0.4222 0.5791 0.3673 0.187 8 0.636 8 0.7800 0.687 6 0.6153 0.693 9
SCRI1-12  0.5370 0.5815 0.7491 0.4612 0.3697 0.6089 0.3574 0.6570 0.9485 0.5051 0.4513 0.8004 0.6800 0.7539 0.650 0
SCRI1-13  0.5535 0.5387 0.6088 0.4306 0.347 1 0.6209 0.3035 0.5560 0.6212 0.3985 0.2484 0.2227 0.7386 0.6848 0.6932
SCRI1-14  0.4230 0.5077 0.8153 0.5710 0.4036 0.6174 0.4344 0.4983 0.4307 0.6479 0.3745 0.3856 0.3030 0.798 2 0.838 2
SCRI1-15 0.2684 0.2928 0.6860 0.4658 0.3255 0.4556 0.389 1 0.3820 0.8444 0.6470 0.4856 0.2825 0.3787 0.2253 0.759 8
SCRI1-16  0.411'5 0.3838 0.4029 0.2740 0.2981 0.1955 0.252'1 0.2715 0.3450 0.3887 0.3655 0.4307 0.3664 0.176 5 0.274 7

TE 0 f R T B AR AT R B, T Skt A B g

Note; The numbers above the diagonal are genetic similarity,and those below the diagonal are genetic distance
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Fig.3 Cluster dengrogram of 16 selected

stocks in M. rosenbergii
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R HE R Gt & SPSS X A1

it TR R AR S B TR SR U T
RIS, A0 5K A 8 At T2 2 #s i X DP
1A SP 4 4% 80 B ¥ [ H MR~ 4Kk 73 i) #£ 17 PCR
P3G, 0T T AL R 22 S A A I B AE R
[5] AP T] £ 37 384 17 0, He B R G 3 245 2R WL 3%
6. LI 6 BT A A7 5 MRMBIL Oy f7], 78
185 bp 2 5 S5 (L B [A 7 Bevp, DP 4] 80 >~ A
G 9 A RY G A BE(11.25% ) , 1T SP 41
80 A MR b A 38 A AR YT B
(47.50% ) o AT WLIZAL KLY 3% A 22 57 2 (7 S D
Boxt B IR MR HT i R E A B T 0 i e AT
AE9 AR P L N 7E — E MBI R .

MG 6 By 458, (il A1 SPSS Zt it &1 14 ) LA
B S AT A RN 22 5 AR R R B U
ARPBEATARSCAE BT, 25 2R R W] A 3 AT 2 A
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(SUGbp8-103b .SUGbp8-101c . SUGbp8-137) 43 ]
£ 203 263 1 335 bp %5 v 5k F 5 B s M A7 7
FAOG, Fodr i i SUGbp8-137 5 H B A 1) W % 1)
TR HHOC R BCR - 0.204 1 2 M T E AL

A (MRMBI11 MRMC2) 4} 5 7£ 185 bp il 96 bp
SR NS B PR AF AR IR A OC, o A
MRMBI11 Br i 3 i B 22 53 45 £ 2k N 5 2 A 1)
B IEAR G FH S R BN 0.282(3K 7).

R6 ZREMBERARRENGY BFRH P HIR ST

Tab.6 Statistics of differential bands of individual’s banding patterns

W 2 A7 45 locus SUGbp8-103b SUGbp8-101c¢c MRMBI11 SUGbp8-137 MRMC2
22 5 Bt K/N/bp fragment size 203 263 185 335 96
DP 4 ( fH{E/ M%) DP group 58/80 34/80 9/80 16/80 9/80
HIF/% frequency 72.50 42.50 11.25 20.00 11.25
SP 2H ( BT/ % %k) SP group 43/80 20/80 38/80 5/80 20/80
HEF/% frequency 53.75 25.00 47.50 6.25 25.00

®7 HIENSEFREBNBHFEHEXED T

Tab.7 The correlative analysis of microsatellite loci and disease resistance of M. rosenbergii

i3 AL 4 locus SUGbp8-103b  SUGbp8-101c MRMBI11 SUGbp8-137 MRMC2
25 F Bt K/ /bp fragment size 203 263 185 335 96
T AAHH & R %L Poissons correlation coefficient -0.194 -0.185 0.282 -0.204 0.178
P{H(XJE) P value(2-tailed) 0.014 0.019 0.000 0.009 0.024
&M correlation * * *% ok *

T * RIRTE 0.05 F (5 BB A 5 w0 FORAE 0. O E A5 BEAR AT C

Notes: * indicates correlation is significant at the 0. 05 confidence level; #* indicates correlation is extremely significant at the 0. 01 confidence

level

3 3t

AP BT g 5 ) A BB R R H T B B
R A M E 7, SEE WIS , 76 5F 2R 5T
an A 1E H J7 T, £E JL 94 B X R ( Litopenaeus
vannamei) \H [E X} WK ( Penaeus chinensis ) %5 i 2%
SRR, MEY RIREF G FEE TAES, H
HIAA T TLAE IR K K P 90 i il 3 K 3R 18 5 4R 45
AR PERBAL O 8 Y W ORI 1 ST R R 2
SUET R RO BF g I Y AU IRk
SR WS A Y R R AR IR 2 vk
M %2 IR MR 0 ) R BT, SR AR R
HYIEF f A IR R WUARIE . AT T2 RIR AR
16 A8 & HEAR TR 07, AR PR IR e 5 2 [V IR A
ARG Hrai R 8% 16 A1 F BRI BT 1
REZ> N 4 ASZRHE YU TSR B RER 0 8L
S 8 B REAR (B0 7 — MR 28 ORE R FPT0 )
ZEMEE R . F bR, 90 20 S8 B ) 5
HIE T A 3 4~ (SCR11-6 ,SCR11-11 f{I SCR11-
16) s 09 1 B0 9 8 & BEK 7 4> (SCRI1-10,
SCR11-5 SCR11-7 (SCR11-12 SCR11-15 ,SCRI11-
1 F1 SCRI1-14) 5 it fig 1 — L i & & HE 1K 4 4>

(SCR11-9 .SC11-13 . SCR11-2 il SCR11-4) ; Hi J&
J1 =W E #EIA 2 4~ (SCRI11-3 F1 SCR11-8) . 7E
R MR 2 i Bl o A7 2K B0 i 43, 40 Huang %57
W FLGN X MR BT WSSV 36 & & &R X4y w pi ik
KB P YU SR AR R R KL
XTI T THHNV B K 53 by 52 3 B YL 1k L op
JE U Y BE UK RN B R Y AR, ARSI b, BR
SCRI11-3 ¥ 75 BEMR I SCR11-8 1 & BEMK 107715 %
BARAN (AR 49% 35% ), HiAv ik & BEIR O 77
TR KT 50% , L Huang %7 3 38 1 & P11k
JUREERTUR (22. 7% +12.30% ) 735 525
£ 3K TR S RV SRR B IRTB AN A B
PUIG 7 B i B I 1) 22 52 6

BINRS FHEARSEEEE ML S 0E R
MR R B R T B, IR A K B W i B
FHARE T ZaE AT AR 8 Xt
SSR 4 FHRic Xt 16 A% [RIR IRk B BE R SEAT T
AT, B R R, 8 AT R L PIC N
0.629 4 ~0.829 4, F-H {7 (0.732 3 £0.076 4) ,
PIC {H¥RTF 0.5, LK 8 M gy T 2 ik 4= 5
135 A% 05 ., RB A A0 7~ AR 119 33 1% 48 S KO ]
FAVERE AR AL A3 M7 o 1 B0 22 25 T 2 o ) ol 0 2 e
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A7, I PR AT RE A 52 5 4 i 40 0 i TR 51 W AT
T, N IR TR 2 2 S AR 51 9 F s
1. PIREE 16 A% F B AR PIC Ny
0.493 2 ~0.695 6,k T #£4& SCR11-13( PIC Nl
0.493 2) 4, ARk H HEK M PIC H¥ KT 0.5,
P Y R e TR A F W n AL 5 5, X
AT BB T AR BT I 2 QTR R AR A R 52 31 4%
SR NN T ) B 52 e, A B B 2 i BRI A
X % IR MR BAG 1E B AR A 0 v R TR
o FE R Bl AR TR E AR AR AT

— MBI A, bR A0 TR HE AR R B 2 S R TR
0.3~0.8 Z A A A LPRE X, 224G E & RER
A S 4 i B R B AR A R 2 B AR IR I L O
MRERAEZ ML R R, A5 H 16 MikEE
FEU Y P By 0L 2 & B2 2 0.506 2 ~ 0. 651 3,
BB B 2 & F S 0.551 9 ~0.733 2, 5 Divu
4R JE 1Y Karnataka BF U SF 35 00 00 2% &
(0.507 9 £0.116 7) ,F- 3y I tA Ze 4 JiF (0.522 6 +
0.144 7) ,Kerala #f {325 W 2% & B (0. 517 7 +
0.1127) , B4R (0.5355 +0.099 1) 44
H , AT 5 F 245 AR 785 , 3 7T fiE A ph - Divu %51
WF5E i) Karnataka F11 Kerala 5¥ 4= B 1K K: A &
N R RS R A S AN DR TSR P (TR i sEAN
2 YA B R LT IV 7 A M BRRE A A o
R-F- S5 W 2% 5 B (0. 638 ~0.713) P Xy B2
G (0.810 ~ 0. 864 ) AH kb, A< A 5 H 1 £ A I
IC, X AT RE 2 th A Y 2 IRTB AR R B T 5%
FEREAAR , S 7T i b 3l % i B0 R i 1) 45 067 B I, T
T LT S A ORI G 1 R S AR R AR 1 o
RIS O F & . Hardy-Weinberg 5 ] 45 2R 7R
16 Nk HEEA T SCR11-3  SCR11-9  SCR11-12
1 SCR11-14 j# i Hardy-Weinberg - 1 £ ] , H
R H REAAR L W2 50 2 2 f % Hardy-Weinberg
A 3 R A Y R R Ry A AR — e R
4 i 5 o

BL AL R B (G ) 2 A ) 5 431k
FHXS RN E AR R . ABEIE P 25 1 B R 1
AL LR EC 0. 161 0, 5 FRICHES B e
%3k 1 1 1 28 L 74k R (0. 167 6) AHAL, 2 B
16. 10% )35t 1% 73 Ak ok B BE (A [, 83. 90% 11 8t 1%
AR B RER AR T, 300 B 4% 3 B RE AR 22 ) A7
e — 7€ T BE 1Y 38t 4% oAk, & A 3 58 B L S0 £
FIREPEAR K o 3545 BE B AT LUA R0 2 s Py 1] 1

MR S TP TR PR AR R 1 3t 15 B B O fE
5 b 2 ke HH AR A D A a8 A A SR R G AT
ABFFEH SCR11-9 5 SCRI1-12 ¥ 77 B A vl 14 38
FEHE B fe K, 9 0.948 5, /N K& S BIF ST o e
S [) B A 1) RE 55 F HF () 38 4 B 89 AT 3% 0.9, fHA
S R OT A Ve B ORE IR 2 ) A A B B E 1 N
0.434 4, PLHA 25 36 & HER AT — 0 10 st 1% 1 B
T S2E6 T 16 S0 B B R [ [ — 35 A RE
1A, DR S8 LA 5, S A3 B0 N, 3
1.302 5, ULiiF B 16 A> 2k 75 e 1A% ] i1 ik PR 9 5 A5
2B, BT LA 7 A 1 4 B B Y 7 2 R A S Fh
TS B MR 22— TR N TR R T 45
MR . — Bk N, 25 3 R/ — &
FBE b B e T S A% W] 3 15 B B 19 /DN, — R T
N B 2 s AL B 0 K, 2 Bl O o B 2 R
A g B T A RCH 2 R e, A
FLFI ] MEGA 4.0 #4716 4~ % [G 0 0F 1 7 BE K
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Disease resistance and genetic diversity analysis in selected
populations of Macrobrachium rosenbergii

ZHU Qijian' , DAI Xilin'* , ZOU Weili', JIANG Fei', SU Jian',
GUO Zhenggian' , WANG Haiyang', DING Fujiang’
(1. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 , China;
2. Shanghai Shencao Special Fisheries Development Co. Ltd,Shanghai 201516 ,China)

Abstract: 16 selected populations were injected with bacteria ( Vibrio alginolyticus) suspension to know
deeply about disease resistance of Macrobrachium rosenbergii. Bacterial challenge experiments demonstrated
that there were big differences in disease resistance among the 16 selected populations. Some families
exhibited strong disease resistance to bacterial infection, while some families were not resistant to bacterial
challenge. Among the 16 selected populations,3 populations ( population SCR11-6, SCR11-11 and SCR11-
16 ) with strong disease resistance with a survival rate of 80% were identified,7 populations with secondly
strong disease resistance,4 populations with normal disease resistance with a survival rate of 65% -70% ,
and 2 populations with low disease resistance with a survival rate of 49.53% and 35.0% were identified.
The genetic structure of 16 selected populations was analyzed assessed by 8 microsatellite markers. The
results showed that the number of total alleles was 53. The numbers of allele at each locus ranged from 5 to
9 with an average of 6. 625, and polymorphic information content( PIC) was 0. 629 4 - 0.829 4, and the
average was 0.732 3. The mean polymorphism information content in 16 selected populations was 0. 493 2 —
0. 695 6. The average observed and expected heterozygosity of the 16 selected populations varied from 0. 506
2 to 0.651 3 and from 0.551 9 to 0. 733 2, respectively, and the average genetic similarity coefficient and
genetic distance between them was 0. 655 2 and 0. 434 4 ,respectively. Besides, after PCR amplification on
the individuals of DP and SP populations, differential bands were calculated and the correlation between
growth trait and microsatellite loci was established. The results showed that 5 loci were correlated with
disease resistant trait,of which MRMBI11 had extreme significance of 0. 282. These results indicated that 4 of
16 selected populations had strong disease resistance and high genetic diversity. The development of these 8
populations lays foundation for selective breeding of M. rosenbergii with disease resistance.

Key words: Macrobrachium rosenbergii; selective breeding; disease resistance; microsatellite marker;
genetic diversity
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