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BMSMAELHEUS B EINE ZRTIIHBE, RARECRL AERAHREN
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1600 KopE o R 44 45

Yt G, it ZEFEIE, WGIHHRLL
SRR T A AR A5 MR BB Z IR AT . B
T AR H U 85 (Oncorhynchus mykiss) F135 %
(Hucho taimen) T B bRiC AT Y A1, 0
P 15 DERIE X g R 4 S B F 1 F BER
AT T it Z R, SR BRI TFHES
AR B &R 0.578, FRUIGIHE MY BR AL A kst 1%
AP . ARSI R 4 MR LB
3 A EBRELL S (S, leucomaenis) T T2 bric X
ICRANEY (P K NNy IS AN
TR IEAT MG Z R b, S5 3R BoR R R
RN ACREIARSS 58 FE 2 8 KF o 64k, King
G R T 13/ EL S B T ERCHH T 2
AP AR BER B AL S5 40 3 B o BACR UL, B ETHR
BB i RO BE A E, A REH
JETF R AL SR AR A TR 2 . AR
FHAS L8008 B v B 0 S e i s L B, PR T
DU R AT IR T TR bR g i I e, I R kg
FRIc R P12 5| F B 1A R 55 58 BE AR IR AT 5t 45 2 4
P BT, DA SR I 2T e 1) o 9 R R 4 BT
Ak T R AR, VIR A A TR E T R
27 E P LA A

U Rk

1.1 LR

SEG PR LT S 0 5 2 AR, YWECA
FE] 7K = Bk 4 B 5 e 2 e VT K 7= A 55 T ¥ 4 7K
PRI . — AN BEAR R 2017 4F B FF 22 51
M EIREE, Wb B 1k gh Rtk Ge b5l
PEREIR, Introduced), BEHLEUEE 30 B 55— HF
KR 20044F 5| E H K EH, 22 F AEFIL K
() 58 HE IR GE M FRBEBEAR, Cultured), M 2 8%
P REYLIR 38 B RIEREEFEA, SR HED
TR RAE T EA ST & .
1.2 EE%ZH DNA 2B

BIREEZ) 0.5 g, BV, A
DNA # BGA 7] & (QIGEN) #E HU KL K 4 DNA, fiff
HI NanoDrop™ 8000 43 > >t B 11 & I B 2 HX
DNA ) OD fB S v B, 18 F 1.5% Bht g Al vk Jie
HL PR ARG HL e e M L i 7 A 20 °C PR A H
1.3 HIESPNEIt5iFE

M\ NCBI % 45 22 3 U 21 5 e 5 3% 20 B0
(&5 . SRP058862)", | FH AL 52 56 % I & Y
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F£T NGS (1 fif 135 F DA 58 FrF 1,008 385
2017SR530430) i 17 U #% 1 IR 5 &2 il DA 7 51 1)
PO A G BT o b5 9 A7 6 B R JCiR B
e, R AR JOR B, R 51 3E R SR 5 AR
& 5 BBANARXT 51 R S R 2 A8 A TR AP K
M, #3715 uL PCR K R, f4F 10 mmol/L
Tris-Cl(pH=8.0). 50 mmol/L KCI, 1.5 mmol/L
MgCl,. 200 umol/L dNTP ., I Fif#5 (4 (10 umol/L)
% 0.5 pL. Tag DNA %4 1 U (TaKaRa). DNA
BEHR (50 ng/ul) 2 uL, #h KB 7K E 15 uL, PCR X
MR : 94°C3min; 94°C30s, B kIR 305,
72°C 30's (25 MME#F); 72 °C 5 min, PCR ;=¥
T 8% A5 4 B P M T A 5 M R VKRS, 0.1% il
s 48 UL £5, . 1) DL500(TaKaRa) 4 % #i 4% F &,
H Gel-Pro Analyzer 4.5 %443 B B 9k 45717, AR 4
A= Az 1 2T 07 B LR R A

1.4 BUERDH

FIFH Popgene 1.32 Fi{f: (https://sites.ualberta.ca/~
fyeh/popgene_download.html) T155 45 s T3 B2 A0 55 ()
SEALBE DR (V) . A RCSE AL P (V) . WL 2
B (H,). WG (H,). Shannon $85(H F-4¢
i, DA Nei FRAR#EALHE B (D) S54845. M
Botstein 557 AXIHEZEMFE RS & (PIC), AR

n n—1 n

PIC=1-Y P} > 2PpP}

i=1 i=1 j=i+1

A, n WE—OLE EENEEREL P P AR
i RIER A S IR TE B R B M R, =il

FHl SPSS 19.0 #FXF 2 N BEIR AL Z RS
BOHEATHC X AR A (£ 50 . #F 1K Hardy-Weinberg -
i1 H o7 #6551 . ] NeEstimator (version 2.1)!"™
Bk, R EBUR A (linkage disequilibrium) J7
A R AR UACRD 5 | SR TR A () R IR RN

FI A Arlequin 3.11 3K A4 of 1 53 F 5 25 4
BT (AMOVA) THE AR 0] (9382 1% 3 4k R A (Fy) M
WALAR AL o FH <0 2T 5 9% 58 A5 0 BT 24 B
(ERS . ZL200710144749.3) 4b 34 14 0] 352 1%
B, ¥ H o PHYLIP 3.6 044 18 5 i i 4
#:0, A Gendist B2 )37 iHE AR M AL BH S,
Neighbor T2 J3 222 ffill 2 T 4B # 1% (Neighbor-Joining,
NJ) IR E

2 HEHR

21 WMIDESIYNEITREZEMITIE
FR YRR 2T p5 S 5% Sl B0, BT 6 DU R
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HE M DREFI AT, it 1081
oI, AL 26 P R HI R (1), Hp
PL(ACAG), R KR F N5, HIK N (ACAT),
I (ACGC),, HEHFEE S KU LEMMTERFIG
A% 200 X519, ZeadiR KGR ETEE, A 111 X RE
g1 R &, X 2 AN BER IR 10 BN AR
Kol & 8L, (A 27 W EA 28, 280G
H24.32%, 27 XTI EARCE A LR 2,

F1 ORLSE 1081 I ESIMN
EEFTIE RS
Tab.1 Repeat motif types and proportion of 1 081 pairs of

microsatellite primers in S. fontinalis

HHRFHIRM HH ELil/%
repeat motif type number proportion
(ACAQG), 416 38.48
(ACAT), 90 8.33
(ACGC), 82 7.59
(ACTG), 72 6.66
(ACTC), 61 5.64
(ATCC), 46 4.26
(AGCC), 41 3.79
(AGAT), 35 3.24
(AGGC), 33 3.05
(AAGG), 32 2.96
(AATC), 30 2.78
(AAAG), 24 222
(ACCT,y, 21 1.94
(AACC), 17 1.57
(AAAT), 16 1.48
(AGGG), 14 1.30
(ACGQG), 11 1.02
(AAAQ), 10 0.93
(AACT), 8 0.74
(ACCG), 5 0.46
(AGCT), 5 0.46
(AACQG), 4 0.37
(AATG), 4 0.37
(ACGT), 2 0.19
(ATGC), 1 0.09
(ACCC), 1 0.09
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22 BRRELERSTT

i 35 11 27 A~ B T2 B T 2 R AR IR 41 05 e 2
ASHEAR YT AR E . IR DNA &l &l
KN K 95~490 bp, LA F] 171 4~ 4547 A,
FEAFRICK I N, A 3~114, K 6.333 3;
PIC }j 0.426 0~0.877 4, V¥4 0.673 1, H i
L ASFRIC 234 (PIC=0.5), 27 it B Ebrid
T JIT RS0 ) YR 21 B o | S R A R R B R A P
A RIFMZEE. FIHERHE N, 8 2~10, FHH
5.555 65 N, M 1.628 2~7.157 4, “F1¥J4 3.914 5;
Tl Z BEEFE R (D R 0.690 9~2.113 1, FH R
1399 4, FRFHBEIR N, H 2~9, 35 4.444 4;
N, }1.4297~6.6632, F-44943.1082; 15 0.477 7~
20118, VK 1.156 3, X 5] HERER AR 58 #EAK
1) Nyv N L3 JHEAT OO AR A ¢ K g, 521 i
TNFRBERER Y N, A A R AR S HE A (P<
0.01), i N, i EAL T 512 #E A (P<0.05), FH]
FMBRA T ZRAE, CEBHEMIEEM
B, SIUERHARY H, } 0~0.8333, 1403562,
HiH SFE036 3 1 Hy A 05 H, 4 0.3929~0.8754,
-9k 0.700 25 PICH 0.356 6~0.845 6, 3K
0.640 9. FEAHBER ) H, Ny 0~0.722 2, F¥ N
0.2650, HH 4 4Fric (SFE006, SFE064, SFE069
F1 SFE087) [ Hy oA 0; H, & 0.304 6~0.861 9, -
¥ 0.621 0; PICH 0.255 4~0.832 8, V-1 K
0.555 5. WATEEA ¢ ke g0 45 - W, FRAEBEIR IR
H,. H,Fl PIC ¥ & F AL T 5| #EREAR (P<0.05), %5
IR W] BRI 2L S FR G AR 1 PICHY A T 1 B
Z K- (PIC=0.5), (BREMNT 5 A, 5t
L2 RS HE 2 W& K. F NeEstim-
ator JMF, SR FHEE B VA 7 A BB SR I REAAR 1Y
BRBERKANA 13.4 2 (Closoy), BIHEREIA R 52.8
R, IR A SR K N E SRR IR T 4 £
R TR R IR L ZAEREIR BT, SRR B Y
2 NERZE (S 9/

XF 27 A1 TR A 51 i 4T Hardy-Weinberg -
#53¥1, FH Bonferroni J7 A% 1E B & P B (H 5 ,
SIHFRER A 8 MR IO G st Tl s M FRGH A
W AUE 4 MRICAT &L P . AP &L F
BN SBIRI N A T RERR B EAL, F5r
ORGSR UL 1, BARE RSt 25 R 03k 3.

2.3 BAFENEEXR
FH Arlequin 3.11 A58 210 5 Bk JRE A4 1) A2
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#2 RASENIDESIYMFIIRTEER
Tab.2 Primer sequences and amplification information of S. fontinalis
fic 5 ER3FA (5-3) R 3 $FE31 (53) WEEE  RKEECC TR
locus forward primer sequence (5'-3") reverse primer sequence (5-3") repeat motif T fragment size

SFE004 ctgtgetactegeteaccat tegeccattgtcacttcace (atcc)g 60 95~115

SFE006 tagtaccgtacgccccagta catgtacatggccaggggtt (acag)s 60 100~110
SFEO019 gtgagtgactgagtgagegg gccaaactcaaggecaggt (actc)yg 61 130~180
SFE024 agcatgcagacacctccaaa ctaggtctggecctggtttg (aacc), 60.5 105~115
SFE025 accaaagtcccctactegtct acctttgtgacccetettge (acge); 60 150~175
SFE036 geccaagtgaaatgettgaca ccaagggtcactgtggagac (acag)y 60 120~200
SFE037 accaaagtcccctactegtet tgtgaccectcttgeatgaa (acgc)y 59 135~200
SFE046 tggacagaaaacagcaggea tectectectctecaaacce (acag), 61 120~200
SFE049 cagcagctacagaggcatgt acgtacagtcaagtggaacce (aaac), 60 100~105
SFE054 aggtgacaatacgatggtgga aagtcaactctgtecegetg (agcec)q 60 155~490
SFE056 ggttggtggtgaaattgtgca actatgtggaagcagtagcct (aaag)s 59 110~300
SFE059 gcttggaaatacaggcgagg gcaggatgatgctaaccteca (aacc);g 62 135~155
SFE064 gtggagatggaaccagactca ggecttggtccaatgggtta (actg)q 59 130~135
SFE068 gggttcaccagttacttccca tggttatgtcccaagtageace (atce)y 60 135~145
SFE069 aggctgggtttctgtacage tecteccacatctegtcgaa (aatc)q 60 130~140
SFE070 agcttgttctctcagacgge ccaacactgagcacttgtge (acgc); 60 130~150
SFE075 tagttccagaggagaccgea ctgcatgctatcacacacge (actc)q 60 95~115
SFE081 teccteaccctteactcact aactcattgttggggtccttt (actc)zq 59 185~235
SFE087 gtetgetgetgtectcagaa agctgcatctcccacatcag (acag)y 60.5 115~120
SFE091 catgagtgccatgtcggact gacgaggaggagctcgattg (aatc); 61 140~160
SFE094 atggatgaaggagggtcgga cggagctgaaatcccactct (atcc)o 60 110~145
SFE095 caccgcceaccaaaacaatce agatgagcataacaaaggtagect (agat),7 61 200~280
SFE108 acgcaggagaaagtcaagttga getgtgtcagaactggtegt (aaag)o 61 125~145
SFE113 ccetetecctatggtataaacce aaacatctccaggegagetg (acag)g 61.5 170~210
SFE121 accctgcatctectttgtgt agtgtgaggggataggccat (aagg)4 61 120~130
SFE142 acctgcacagtgtttcagact ccaacactgagtgtetttgtgt (acag),; 61 110~145
SFE153 acgtgagacagacagacgtg tgtgccaccgtettgattga (acag),; 61.5 170~280

5 YR ¥ HEAE BB (Fy) R 0.622 1, BEMR N IE 22 R 8 (Fy)

20 ] . i ¥ 5

(b)

E1 RIARSEBEMAEREERIERC
SFE068 # E j7k &l &
M.y F 5 bR iE DL500: (a) 51 3ERF (A (b) FRFE B
Fig.1 Electrophoresis pattern of introduced and
cultured populations at locus SFE068
M. molecular weight standard DL500; (a) introduced population; (b) cul-

tured population
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90.5479 . BHARMEREL (Fy) 4 0.1642(F>0.15),
o3 ¥ I7 2253 BT (AMOVA) BY&S R L B A Ay
T B AL Ak, 16.42% B AL AR ok B
BEURI (3R 4), HEHANZG FEURRE . 518
TE R 55 3% B 4% 8] 1) 35 £ AH DL R B0 0.582 2,
BEAA ] 40 AL BE B M 0.540 9, JET NI JF i m94>
A [ 3R 24 (&1 3% B 5| #E F K (Introduced) 1575
HEA (Cultured) 17 F 2 ASARIEN 4 32 (F 2).

3 Wik

31 HEEE*_\-LEEIJJFE g’lu\l‘i
M]l%ﬁﬂﬁﬁgu PRSP PR

L M s AR A, LR RR A5 T AR AR Uk SR

%?EE¥AWM&%%ﬁﬁXR\ﬁ%H%
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Tab.3 Genetic diversity indices of 27 microsatellite DNA markers for the two populations of S. fontinalis
sk 53R introducted population FREAREA  cultured population BB all
locus N N,y H, H PIC Pawge N, N. I H, H PIC Powe N, N. [ H, H, PIC Puws
SFE004 5 3.4417 14030 05000 0.7215 0.6689 0.0107 4 20125 0.9439 0.2895 0.5098 04602 0.0005" 5 25710 12025 0.3824 0.6156 0.5696 0.0000”
SFE006 4 25714 1.0658 03000 0.6215 05330 0.0008" 3 20224 0.8704 0.0000 0.5123 04507 0.0000" 4 23934 10221 0.1324 05865 0.5204 0.0000”
SFE019 7 3.8054 1.5500 0.4138 0.7502 0.6970 0.0568 7 29956 1.3919 04054 0.6753 06269 0.0000" 7 37183 15722 0409 1 0.7366 0.6969 0.0000”
SFEO24 4 28169 11165 0.1000 0.6559 0.5766 0.0000” 3 21050 0.7962 0.1053 0.5319 04121 0.0000" 4 26058 1.0405 0.1029 0.6208 0.5382 0.0000”
SFE025 8  6.8258 1.9904 0.8261 0.8725 0.8362 04682 3 17314 07587 0.3421 04281 0.3843 0.0034 10 35388 17440 0.5246 0.7233 0.7002 0.0000”
SFEO36 3 2.3810 0.9433 0.0000 0.5898 0.4918 0.0000” 3 21065 0.8757 0.1842 0.5323 04533 0.0000" 3 23371 0.9313 0.1029 0.5764 0.4847 0.0000”
SFE037 9 6.8182 2.0455 0.7667 0.8678 0.8372 0.1423 8 6.0167 1.8863 0.5263 0.8449 0.8123 0.0000” 10 74581 21449 0.6324 0.8723 0.8522 0.0000”
SFE046 7 37961 1.5479 03636 0.7537 0.6973 0.0324 4 2.8453 1.1400 0.2368 0.6572 05837 0.0000" 8 39130 15301 0.2833 0.7507 0.7002 0.0000”
SFEO49 4 16282 0.7566 0.1071 0.3929 0.3566 0.0000" 2 1.8454 06506 0.0263 04642 03532 0.0000" 4 2.1348 0.8485 0.0606 0.5356 0.4260 0.0000”
SFEOS4 4 30096 12314 0.1071 0.6799 0.6161 0.0000” 3 23576 09717 0.0263 0.5835 05123 0.0000" 4 2.6424 11270 0.0606 0.6263 0.5658 0.0000”
SFE0S6 3 2.5424 09934 02667 0.6169 0.5229 0.0000” 3 21111 0.8393 0.1053 0.5333 04328 0.0000" 3 23236 0.9228 0.1765 0.5739 0.4795 0.0000”
SFE0S9 7 57508 1.8347 0.8333 0.8401 0.8031 0.0392 3 2.5517 1.0018 0.2703 0.6164 05287 0.0000" 7 45070 1.6586 0.5224 0.7840 0.7452 0.0000"
SFEOG4 4 21628 1.0126 0.1429 0.5474 04956 0.0000" 2 17802 0.6301 0.0000 04443 03422 0.0000" 4 23623 0.9739 0.0615 0.5812 0.4854 0.0000”
SFE068 5 3.8877 14574 05333 0.7554 0.6998 0.0007" 3 29536 1.0909 04865 0.6705 0.5875 0.0101 5 41546 14835 0.5075 07650 0.7177 0.0000"
SFEO69 3 1.8499 0.7624 0.1000 04672 0.3904 0.0000” 3 24811 0.9813 0.0000 0.6049 0.5157 0.0000” 5 41084 14921 0.0441 07622 0.7159 0.0000"
SFEO7T0 9 52478 19187 0.4667 0.8232 0.7895 0.0000” 5 38100 14527 03947 0.7474 0.6956 0.0000" 9 5.6048 1.9062 0.4265 0.8277 0.7990 0.0000”
SFE075 5 35363 14043 06667 0.7294 06731 0.0005" 5 37169 1.4039 05263 0.7407 0.6821 0.0057 5 44334 15387 0.5882 0.7802 0.7375 0.0000"
SFEOS1 6 41860 1.5223 0.2667 0.7740 0.7209 0.0000" 7 54082 1.7766 02895 0.8260 0.7903 0.0000 11 85788 2.2234 02794 0.8900 0.8719 0.0000”
SFEOS7 3 19092 0.8010 0.0690 0.4846 04108 0.0000" 2 14297 04777 0.0000 03046 02554 0.0000" 3 24298 0.9608 0.0299 0.5929 0.5026 0.0000”
SFE091 5 29605 1.3008 0.1333 0.6734 0.6212 0.0000” 5 33465 13493 04211 07105 0.6502 0.0003" 9 54787 1.8806 0.2941 0.8235 0.7941 0.0000”
SFE09%4 7 54711 1.8024 02667 0.8311 0.7930 0.0000” 6 32088 14004 0.1622 0.7064 0.6463 0.0000" 9 55317 1.8993 0.2090 0.8254 0.7968 0.0000”
SFE095 8  6.1856 1.9417 0.7000 0.8525 0.8189 0.2138 7 52452 17986 0.6216 0.8204 0.7858 0.0242 8 59853 1.9260 0.6567 0.8392 0.8136 0.0131
SFE108 2 1.9912 0.6909 03333 0.5062 03739 0.0571 5 47045 1.5788 0.3514 07982 0.7536 0.0000" 5 41836 1.5133 0.3433 07667 0.7226 0.0000"
SFEII3 8 60000 1.9372 0.3000 0.8475 0.8147 0.0000” 6 14848 0.6984 01351 03310 03054 0.0009" 8 33828 1.5985 0.2090 0.7097 0.680 1 0.0000”
SFEI2I 3 21327 0.8156 0.0667 0.5401 04211 0.0000" 2 19945 0.6918 0.1053 0.5053 03743 0.0000" 3 26790 1.0391 0.0882 0.6314 0.5538 0.0000”
SFEI42 7 56250 1.8248 03667 0.8362 0.7985 0.0000" 7 49032 1.7512 04211 08067 0.7702 0.0000” 7 6.5265 1.9127 03971 0.853 1 0.8279 0.0000”
SFEIS3 10 71574 2.1131 06207 0.8754 08456 0.0007 9 6.6632 2.0118 0.7222 0.8619 0.8328 0.0001" 11 89323 22729 0.6769 0.8949 0.8774 0.0000”
FHfE

average

5.5556 39145 1.3994 0.3562 0.7002 0.6409

44444 31082 1.1563 0.2650 0.6210 05555

6.33334.2413 14950 0.3038 0.7239 0.673 1

e N ECLEERE, N ABECERE, H, WS, HIWEREE, PICZEMES

AL, RS AL A ST T R A3 3] Tz M
o Sl TR ARIC A B — JE 52 BR T I S A 45
. ATARR, BERE WP EOR L, A IR
PErh DA | B R BRI, T
i e D EARIC . T U HREZ MM TR

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

=3 PoS=N
R,

Pyywe. Hardy-Weinberg P87 4836 15 {2
Notes: N,. alele number, N,. efective alele number, H,,. observed Heterozygosity, H.. expected Heterozygosity, PIC. polymorphism index content, P. P-
value for Hardy-Weinberg test. . P<0.001 9; ™. P<0.000 4

icEAE M EZEE. REE. FEashs
Br iR By 7= AR g5 ol SR L 3, 32 Bk B 2 Y
WF5E & Bk . Lindqist P W8 A L= . WU
R 8 G TR bRl L SR 1 R B 2 1Y s T8
AR 51k G M T 2ObhRic #E 4T KRB H 3l
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Tab. 4 Result of AMOVA based on 27 microsatellite markers
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Screening of microsatellite markers based on transcriptome and population
genetic structure analysis of introduced Salvelinus fontinalis

ZHENG Xianhu, LU Cuiyun, SUN Zhipeng, DANG Hongyang, KUANG Youyi,
CAO Dingchen, BAIQingli, SUN Xiaowen "
(National and Local Joint Engineering Laboratory of Freshwater Fish Breeding,

Key Laboratory of Freshwater Aquatic Biotechnology and Breeding, Ministry of Agriculture and Rural Affairs,
Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Brook trout (Salvelinus fontinalis) belongs to Salmoniformes and Salmonidae. It is native to northeast-
ern North America with fast growth rate and high feed efficiency. Since it was introduced into China, it has
become an important cultured species in cold water. In order to study the population genetic structure and ger-
mplasm resource status of the introduced S. fontinalis population, 1 081 pairs of tetranucleotide repetitive
microsatellite primers were designed by screening the transcriptome data of S. fontinalis. A total of 200 pairs were
selected for primer synthesis, and 111 microsatellite markers with good specificity and high amplification effi-
ciency were obtained through PCR amplification. Twenty-seven pairs of microsatellite primers were selected and
used to analyze the polymorphism and genetic diversity of the introduced and cultured populations of S. fontinalis.
The results are shown as fellows: a total of 171 alleles were detected in 27 microsatellite markers in two popula-
tions. The polymorphism information content (P/C) ranged from 0.426 0 to 0.877 4, with an average of 0.673 1, of
which 23 loci were highly polymorphic (PIC=0.5). The average number of alleles (NV,) was 5.555 6 and 4.444 4;
the average number of effective alleles (N,) was 3.914 5 and 3.108 2; the average observed heterozygosity (H,)
was 0.356 2 and 0.265 0; the average expected heterozygosity (H,) was 0.700 2 and 0.621 0; and the average PIC
was 0.640 9 and 0.555 5; respectively. The genetic parameters of the introduced population were tested by paired
sample t test. The results showed that the five genetic diversity parameters of the cultured population were signific-
antly or extremely significantly lower than those of the introduced population, indicating that although the PIC of
the cultured population was still at a high polymorphic level (PIC=0.5), serious allele enrichment had occurred
after multiple generations of self-breeding. Using a test of the Hardy-Weinberg principle (i’ test) and Bonferroni
calibration, all except 8 and 4 loci had deviated equilibrium in the introduced and cultured populations respect-
ively, and most loci displayed heterozygote deficiency. There was high genetic differentiation (F=0.164 2),
genetic similarity coefficient was 0.582 2 and genetic distance was 0.540 9 between the two populations, which
indicated that there was significant genetic differentiation between introduced and cultured populations. These
polymorphic markers may also be useful in future studies of population genetics, linkage mapping and assisted
breeding in S. fontinalis.
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