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T DRk T SRR 0.3 g, Im
0.01 mol* L~ ' A8 RRLE phif (pH 7.0)1 mL THEE]
WGBS, T 4 T 14000 r min~ ' 95,020 min.
B b5 0.025% MM + 40% MEMEbRIC TR LA
Bl 401 iR, R bk, - 76 CRTRKE 15
TR T, T FRAS 4 S0 006 19 O e o I 3 101 A Dk
TR TR TS A R T I Ny 7.5% , e R
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Table 1 Morphological characteristics of M. rosenbergii X =+SE
ETE] BNP BHIK( n = 50) ZCP B iR n = 50)
ltem Burma wild population Zhejiang cultured population
i fem
B%Wh 11.26=1.28 11.35+1.20
!a‘g
Pl et 13.50£4.75 15.20+3.27
o 1 e =X 13.17:1.00 12.95:0.79
Dental formula of rostrum 11.2222.19 10.95+2.19
M_oERESEEL 0.76+0.04( %) 0.78+0.11( %)
Second perei len length 1.0120.25(" ) 1.05 0,150 )
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Fig.1 Electrophoregram of MEP in M . rosenberyii

i, Burma wild popilation; b, Zhejiang culiured population; arraws indicate polymorphic loci

2 FRECEETWNERE TSR
Table 2 Analysed results of isozyme patierns of M . rosenbergii

i G L2
s EEUAKN% vvmnunnunn mossy  HCOUREaiER
Polymarphic loci rate Genetic similarity  Genetie distance
|:'I!IF|I.I|I|IIH|- F P V. H, f n
BNP 16 1.20 0.050 1
LCP 12 .16 0.043 1 0.9% 3 0.0037
*  BNP—Burma wild population; ZCP—¥hejiang cultured popalation
v, Eefladive number of alleles perlocus
H;——Eapeoted heterozygosity
2.3 RAPD #3f R Bl R R TR B TR

B DNA BURAY W B B M i
R B AUFIATMAA 45 RSB, A 42
F5 e LIS R AF, 22 5| S AT A e o]
WYY M. f—3 @ HENh2-10 K&
3) .M K B R BECETE 100~ 3 500 bp. 22 #5140
ICEET 139 KM, Kb BNP RS 47 125
i, ZCP MBH 2 T2 B0 48, LO S5 %
33.81% M 30.2% B THAFRNEEH. ¥
2a.b Sr RSN T 514 S, 00 S 0 W BRI 1
0y el B I 3

CRE TR = LN R R ST SLE
(How ) 0.086 0, BNP BB BEM(H,) K
0.0940, 8% T ZCP #BER9 0.0780. M H_/H I
EPT L, Sqo 1 S 1 9051 61 L1 I8 U 1 8 L
MBIEER (H,/ H 581 % 0.992 6 #10.7259), ¥
AR o H K 0.915 o, i B 1
FlRVBIE TR (H,, - H,)/H, T2 % 0.084 1,7
W, 90% L4 L1t 6  5 RGE B P e M B0 9, it
W R PUBEI AR 1R Y 0. 1206,
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Table 3 Primer seqguences used and the amplified bands of the different primers and the

nmmhers of amplified polymorphic fragments of the two popidations

5144 HER(5'.3") SR i S 1" M &5 {0 S Morphologic loei
_ Primer Sequence Total banks BNP ZCP
8, GTTTCGCTCC 10 5 [
5 TCATCCCTCG 7 ] 0
& CATCCCCCTG 7 3 1
8 CLCACTGGAGT k. 1 0
S TGCGCCCTTC 7 2 2
S GTCCACACGG 9 4 4
S TGGGGGACTC 8 3 2
S CTGCTGGGAC 6 0 0
B GCTACACCCET 9 3 4
iy CCTTGACGCA 4 0 0
Sh TTCCOCCGET 4 5 3
Sig ACCCCCGAAG 8 4 4
Sue CTCTGGAGAL 9 2 2
s GGTCTACACE 3 1 i
= AGCCGTATCC 2 ] 0
84 CACCGTATCC 9 2 2
Seg GAGAGCCAALC 3 0 0
S5 CTGGGGACTT 5 4 4
S ACCCGOTCAC 4 2 1
S GGCGGTTGTC 6 2 2
Secsi CTGGGCAACT 3 0 2
Sapy TCAGTCCGGG 7 4 3

M 123456789 10MINI21314151617181920 12345678 910MI11213141516171819208
A b

H: FES#HHFEEFHEOTEMEDFINNNEN RAPD R &ER
| - 10 S B R 10 - 20 BRTLAERUI R 1) 10 Mo ADNAL EcoRt [ + Hind 1) B9 E: o £ 5318 580
I AL b LS S BT A
Fig.2 RAPD electrophoregrams of wild and reared stocks of M. rosenbergii amplified by different primers

Land 1 = 10 are different individuals of Burma wild population: Land 11 - 21 are different individuals of Zhejiang caliured population;
M ADNAL Ecolt | + Hind [0); B:Black; a shaws the result of polymorphic primer 511 b shows the resuli ofmonomorphic primer 85,
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Table 4 RAPD analysis of geneticdiversity in Burma wild population and Zhejiang cultured population of M . rosenbergii

:_:: o L - H, H oy Ho/My  (Hy-H)/H,
Y 0.164 8 0.1755 0.1745 0.1702 09754 0.0246

5 0,090 7 0.028 2 0.0742 0.1159 § 0.8019 0.198 1

5 0.0% § 0.0000 0,023 8 0.0174 0.731 1 0.268 9

S 0.083 3 0.073 1 0.0796 0.0782 0.9824 00176

Sy 0.1411 0.1230 0.1332 0.1321 0,991 7 01, COR3

5 0.1214 0.0577 01040 0.089 6 0,861 5 01385

S 0.1287 0.1387 0.1546 0.1342 0. 868 0 0.1320

8 0,160 3 0,103 1 01425 0.1317 00,9242 00758

S 0.150 3 0.1559 0.1565 0.153 1 0.9783 0.0217

Sa 0.067 5 0.063 1 0.0742 01,065 3 0.880 | 01199

Sa 0.018 3 0.0000 0.0113 0,009 2 0.8142 0.1858

S 0.062 5 0.0723 0.0679 0.067 4 0.9926 0.007 4

Sag 0,1209 01187 0.1381 01198 0.8675 0,132 5

S 0.036 6 0.0183 0.0296 0.0275 0.929 1 0.07M9
S 0.064 2 01,034 1 0.0585 0.049 2 0.8410 0.1590
Saon 0,000 0 0.046 5 0.0321 0.0233 0.7259 0.274 1

S 0.1523 0.1171 0.1524 0.1347 1.9479 0.0521
HEill 0.094 0 0.0780 009349 0.086 0 0.9159 0.084 |

3 b 3. FPREVABGBEEREESHEGES

3.1 FIMERS RAPD BRMLE

Hirte Mk s AR TN TR ESR
6 Ce kR R A Pl e bnichiR . AW
W7 2 R R R, RAIE TR
o, A 0 o A B0 2 2 (0 L Y- 2
oSS % 16% 1 0.050 1, @ IL R BHEN £
SR SRaESHE 2% 0.043 1.
F 3 RAPD A b 0 5) i g B 2 BE Gk B B0
H ) i £ 5 25 1 40 B O 33.819% 701 0..094 0, i #f
ST AR T (it Y 2 o 0 0 e Pt £ 25 1 B
30.22% %1 0.078 0, ©] W, [@) LM§5H4r 81 RAPD 4t
BT BRI E R —BRh, FR I T e il e 2
BEYEEE L RAPD ZHHA9ME. 2 FERM TR LE
A M £ R A R G i £ B R R
o i i 2 1 ) T i R s 0 ) £ 0 M A s RAPD
BRic BRI DNA I R A XM N T B, iE
5 4 R L B 1 R, (EBRZ A
TEERSRE BEXEMES. AREESE
AT E R A, MR L RER B R A
LR b

24 7]

Wil mmmE, TR r R TR
{6 A5 3L R E ) o AP HE ) Rt T o D MG,
%2 (930 1 PR 04 20 S R O BE SR (R0 PO R
i o A M o, T S 0 A R R
b T AR B | £ RN PRI
MELLE RN ARSI S R . K2
Fide 4 O] LA, R T e B R AR R A
Al B e, L A R R T
ICRRBEGR . SRR e, b B A S i
JEFREE A P R 2 IR A
TS 200 4 e 4% 15% .20% ., 10% 1 20%
A 3% 0,014 £0.007.0.0200£0.010,
0.010 £ 0.007 # 0.033 £ 0.017-"; & [# % 4F S #h
i O BY (K B RAPD 38 (0 6 LE B R 17.95% -~
20.45% Y AR IFH &N T REMBE FRLF,
R Fs M FofCA R & HE SR8 0.105,0.071,
0.059 1 0.049% | H 4 o 4F o [5] 5F 4 0 F WO 4
B RAPD £ 5 A MM T/ EEE SN
54, 14% %1 37.91%,0.251 7 7 0.134 31" i &5 1%
P o R e (om0 ) B LR M o MLy A
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T AT % 5 Mulley 308 1A Ao (i 4 e 5 b
SO TR K, AT LA B A R S (R AK - 00 i 5 &
FEbE Bep g L0200 % o i H A X 8F BE R
SF B 2 0 SRR AR A LR O 1 WO O R
{i b e B 1A 5 i e ) DR AT B AL B AR
¥ RPA 2 Wahlund B0, A BF 9 07 R 4 9
FC T S 1 2 BEPE K Pt SR, BT Al S50k 1 4605 AT
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Genetic diversity analysis on Zhejiang cultured and Burma wild populations of
Macrobrachium rosenbergii De Man

ZHANG Hai-qi',HE Zhong-yang' , XU Xiao-lin', L1 Ming-yun®, DU Jian-ming'
(1. Zhejiang Fisheriea Introduction and Inbresding Center, Hangehou 310012, China; 2. Ocean and Fishery Department, Ningbo LUni-
versity, Ningho 315211, China)

Abstract; Genetic diversity analysis on the two populations of giant freshwater prawn ( Macrobrachium
rmenbergﬁ e Hm} W s inmliguluﬂ h}l murphulngix: mnlhnd.cn.tymc r_hmmphormiﬁ and RAPD method.
The samples of the wild population were introduced from Burma natural waters in May, 2002 . The live ma-
terials of the cultured population were collected from Haining, Zhejiang . Morphological characteristics of the
samples were measured using traditional methods. Eleven isozymes (LDH,SOD,G6PDH, ADH, ME, SDH,
MDH,GDH,AKP,ACP and EST) were analyzed by vertical polyacrylamide gel electrophoresis{ PAGE) .
The buffer system: Tris-Gly(pH 8.3}, voltage: 120 V 30 - 40 min in concentrated gel(3% ,pH 6.7),200 V
4 h in separated gel(7.5% , pH 8.9). The results showed that there were some differences between the two
populations on their morphology, body color and growth. The eleven enzymes were coded by 25 genetic loci,
of which four were found polymorphic in the wild population, while three in the cultured population. The
proportion of palymorphic loci and mean hetrozygosity of the wild and cultured population were 16% and
12%,0.050 1 and 0.043 1, respectively. The genetic similarity and genetic distance of the two populations
were 0.996 3 and 0,003 7 caleulated by allelic frequencies.

Random amplified polymorphic DNA { RAPD) technique was also employed to detect the genetic varia-
tion of 20 inds from each population. The RAPD reactions were performed by 94 °C predenaturation for
4 min, 40 cycles of 94 C denaturation for 1 min, 36 C annealing for Imin and 72 C polymerization for
2 min. Complete extension was done by 72 C for 8 min, Each primer used for the detection could produce
2 - 10 molecular markers. Amplification with 22 selected primers produced 139 distinctive and reproducible
bands varying in length from 100 to 3 500 bp. There were 47 and 42 bands polymorphic, and the proportions
of polymorphic loci in the wild population and the cultured were 33.81% and 30.22% , respectively . The
Shannon index H, of the wild population and the cultured one were 0,094 0 and 0,078 0 respectively . The
mean genetic diversity of the two populations is (0, 086 0, and more than 90% of which were detected among
the populations. The genetic distance between the two populations was 0. 120 6 calculated by the frequencies
of RAPD loei.

The results from enzymes analysis and those from RAPD analysis showed that the genetic diversity of
Burma wild population of M. rosenbergii was higher than that of Zhejiang cultured population, But, com-
pared with other shrimps, the genetic diversity in the two populations of M. resenbergii was low. The ap-
propriate measurements should be conducted in the shrimp aquaculture. The way to improve the germplasm
resource of the cultured M. rasenbergii was also discussed.

Key words: Macrobrachium rosenbergii; genetic diversity; enzyme; RAPD
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