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MAE, ATLABE— P alifl i S0 RAEAR, 3RAT 5
BRER TR .t T Wk WV IR R F A 5
2~3 AR, fRGuiik H U7 sURER 2% 01, SR i
Pk B HORRES U S s i R e sl 5,
F— R P A3 B R AF sl R A5
PAP Sk 5 <afive 2 5 MER R E — A
(Meio-G1) M —{UREIA(Meio-G2) 3 M HEUAE BT
FERRE, A 20 X 2R R R 2 5150 B
LB A FE MR 18] ) 35t 15 Z REVE NSBB8, B oW Mk
e 2 S5 BRI ik — 2P Al A BE e LA,
IR — LWk W5 ik R 3RS %

1 #MEEFE

1.1 SRR

ABGER AL S 5 VL 2 SRR . MR
BB — AR (Meio-G1) Fl e #% & & —ACHE K
(Meio-G2) 3 5 - 1 Vg Vg 1 K2z Al A A AT Sk B
WAL B R0 2018 4, JEad A T A# 5= A1k 53
T2 S IE R BRI REAR, 2 Baap g g sl gh 3y
T, FIHH 58 A1 4 RE S 8 fe o0 ol s A% 2R 0%,

WAk 5 (H 25 ) BE ¥, 5 min J5iS HE T4 C
B K 25k AR TE AL 30 min IRASMERL B F —AL
HER (Meio-G1). 2020 4F, F TR Meio-
G1(3k 25 ) MMt EA, 208 LR iy Iy b ok
AR & B AR (Meio-G2).

1.2 BEBEEEMNNIEREDHN

1.21 EFEZ DNA AJREL  MH L@ <wiir 2
S IE R B . Meio-G1 fil Meio-G2 BffA&H, HJkf
MURSES 30 B, AR MY A &4
95% L BRI H, IR EUR R -80 C A& MF Tt
FHRRAT, (] RAR A= 48 BN & 0 v sh i A1 21
FEPR 2K 2 E 4T DNA (4RI, FEAS ) DNA $2
WOE LA, Rl 5 E, HRFFF-20 C
#SH

122 HMIDES|MFEEMKE ARUFFTMN 92 %)
TR rh ik 20 XA IY | 22 51k i1
PRSI, HEX5 ey 1 i e 521
250 o I LR B | WY SR R F 5 2% S0k 3,12-13],
VeI 51 W AR T A () A FRA B & L,
TPESIWFINE B NE 1 iR,

*1 WIDESIYHHE

Tab. 1 Characteristics of microsatellite primers

. V=1 | A 2 = 2 o VB I -3’
R No.  fis locus BRFH - SHHEN KR/ op 1B KR BE/C ESI(S-3)
repeat motif ~ number of alleles T primer sequence (5'—3")
1 Mam-ESTS (TG)is 281-351 59.0 F: TTTCTGCCACTGGAGACC
R: TTTGATGATGATTAGAGGAGG
2 Mam-ESTI2 (TCTT)13 205-259 54.0 F: TCGTGCGAAGTAAACAAG
R: CAGGCAATAATAACAAAACC
3 Mam-ESTI8 (TC)10(AC)1s 206258 54.5 F: CGAGTAAAATCCCAGAGG
R: ATATGCCATTTTCTCACTTC
4  Mam-EST37 (TG)s 147-216 62.0 F: CACAAACCATAAACACAG
R: AATGCCCATAAAACACAC
5 Mam-EST45 (ATCT),s 282-380 50.5 F: AGTATAAGTTGAGTGGGTG
R: TAAAGGGAAATTCTGGT
6  Mam-EST46 (AC)9 206228 50.0 F: ACGGTGTCAGTTCAGCA
R: CTCCCACGACAGAAAGA
7  Mam-EST61 (AC)12 110—170 55.0 F: AATCCAGTCAGAGTCATC
R: AGTCGTTTGTGCAAGTAA
8  Mam-EST85 (AC)12 206—298 57.0 F: CTTACAGACTCCGACAGG
R: ATCCACGACTTCCAGAAC
9  Mam-EST99 (CT)ao 208-256 57.0 F: GCGTATGAACGTCAGAGC
R: TGTTGGATTATTATGGGATG
10 Mam-ESTI110 (AC)3 196—234 62.0 F: CTATTTACAGTTTCATGCTTTCCTC
R: ATCCCGTCCGCCGCTTACT
11 Mam-EST158 (CT)i6 117-151 60.0 F: GGTACTGTTTGTGCTGGGC

R: CTGCTCACTCAACTTATTGTAGGTC

(f§%E to be continued)
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(8% 1 Tab. 1 continued)
. =1 /t an ] NEOI o Y
B No.  figiiocss  EREL BEERION  RARE/C Sl s3)
repeat motif  number of alleles T primer sequence (5'-3")

12 Mam-EST841 (ACGA) 14 277-307 54.5 F: ATTGGTCCAGTCTGTTGT
R: TGTATCTTGCACGCTCTA

13 Me.Am-1 (AGAAQG);s 210-275 52.0 F: TGTGGATGCCCTGAGTGAA
R: AGAGGCAGAAACAACAGA

14 Me.Am-15 (CATT)s 175-200 56.0 F: AGGCGAAAGAAACACTGTGT
R: AATGTGTTCGTGTGGAGAG

15 TTF1 (CA) 273-335 55.9 F: TGGAGATGAAAGCTGAAGGAA
R: ATGCACGAACTGCCACATAA

16 TTF2 (CA)s(CT)x 196228 55.6 F: AAACAGCTGCTACCCTTGGA
R: TTTGCCAGAAGAGCAAATCA

17 TTF3 (TC)27 224-279 56.4 F: AAGACGCCACGGAAACTTTA
R: CTGACCGGATAGCAAAGTGA

18 TTF4 (CA)14 157-289 60.5 F: GACTGGAGTCGTCAGGCTTC
R: TGCCCCACATTGTTAGACTG

19 TTF6 (GA)1; 182-218 60.5 F: GGCAGGTCAGGCACATTTAT
R: TCTCTACCTCACATCTCTCATTCT

20 TTFS8 (GT)is 162~224 60.5 F: GGGGAAATAAAGGGAGAAAGTG

R: TTTCTCCTGATCCGTTGACC

W F NIEEBIES], R NS FES; Me.Am.-1-Me.Am.-15, Mam-EST5—Mam-EST841, TTF1-TTF8 Ji-T 3C#k[3,12-13].
Note: F is the forward primer sequence and R is the reverse primer sequence; Me.Am.-1—Me.Am.-15, Mam-EST5—Mam-EST841, and

TTF1-TTF8 are from literatures[3,12-13], respectively.

123 HMIEH PCR ¥ BEREESWIEN
PCR ¥ MK ZR: 10 : 5 (B & Yk

2xTaq PCR MasterMix (Taq DNA Polymerase:

0.1 U/uL; MgCly: 4 mmol/L; dNTPs:4% 0.4 mmol/L),

FETFHSI(10 umol/L)4% 0.5 pL, 0.5 pL AR
DNA(30~50 ng), 3.5 uL ddH,O, ¥ #¥FEfF: 94 C
75 PE 5 min, 94 C 30, 50~65 C (3% 1 B
KR E AT E) 30 s, 72 C 1 min, 30 MEIF,
72 ‘CHEfH 10 min, PCR ¥ 347r=4480: B 1 uL
PCR #7847y, #£ 8% MY AR A5 4 5 VA I 1k Je ¢ st
(PAGE) b EATHL K, R A AR ekl o 5 4 o e
WA T4 BRI ST,
1.3 BN

o TR ¥ @ i PopGene #AFHEFT 4047, R
& Botstein! VA 2118 Hardy-Weinberg 14 {55
RXU(D), #fF PIC-CLC /3 #r#s S 2505 B
1 (PIC), s M4 Rk A SPSS 22.0 1 Excel
2018 A3, SR SIAEAS T A 90 50 # 22 55 W 5 1k,
I PR ) 35 A2 B A AR 2 ] P SR R AL

2 HRE5SH

21 BAXEHINBENMIEERSH
ABETER I 20 X DR S Y¥IRED

ZOHFTEN . RS E R PCR 72 H, 1 AR RS
TTFS 7E A1k fif M 42 % 7 BE R (Meio-G 1) T4 £ HE
W K B RER (Meio-G2) H 14 38 H vk 15135

Wt 20 XTSI AE 3 AR P A
312 AN, Horp Sk v 2 S IE A
& . Meio-G1 1 Meio-G2 BERAT I 41 129,
99. 84 MEENIHEN, BRI E] 2~5 NEEAL
FEPRE . BT HI (R 2), XTHE4L . Meio-Gl
Fl Meio-G2 5 HER Y- 34 55 A7 AR (V) R 4.30
3.30.2.80, VYA WA FE R BU(N:) M 3.23.2.24
1.76, V3 2 545 8 & & (PIC) 4 H°h 0.6198 .
0.4701.,0.3628. 45 W /n (5% 3), XFHE4]  Meio-G1
Fl Meio-G2 ~F-HPULIN 44 & B (Ho) 73 51 4 0.8067 .
0.4067.0.1733, V345 FE(H)A 0.2035.0.6000
0.8263 il i THRIIG TN, Zoad M & B I BRI
S AW 2 4 E 2 (P<0.05)(K T 1IE W BEIAR, oF
¥rali & B 3% (P<0.05) & T OE # BEAR . A EE,
Meio-G2 BEAAR - X000 24 & AR F Meio-G1 #F
1K, S 4G BN & T Meio-G1 BEIR, BRILZ AP,
MRPEEEZE R T IR, H Sk @5 9T 2 57 IE
BEAR I 515 Z FE M B R, Meio-Gl BEIRIR Z,
Meio-G2 HER Y8 A% Z R Mk o
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M: maker IM; 1~30: H3kf54~A.
Fig. 1 PAGE analysis by primers TTF8 in Meio-G2 (upper), Meio-G1 (lower) populations of Megalobrama amblycephala

M: maker IlI; 1-30: Megalobrama amblycephala.

x2 BAXGREE20MIIEMAPNELERY. ARSFAERGNESERSE
Tab.2 Number of alleles (N,), effective alleles (N¢), and the average polymor phic information content (P1C)
of 20 microsatellite loci in Megalobrama amblycephala

(314 Tocus L HE AL N, R B B N, Z 515 B & & PIC
YT HAZH control  Meio-Gl1  Meio-G2 X HB4] control Meio-G1  Meio-G2  Xf#B4H control Meio-G1 ~ Meio-G2
Mam-EST5 5.00 4.00 3.00 3.90 2.56 1.51 0.6995 0.5406 0.3092
Mam-ESTI2 5.00 3.00 3.00 3.98 2.36 1.57 0.7074 0.5065 0.3311
Mam-EST18 5.00 4.00 3.00 3.71 2.55 1.68 0.6865 0.5367 0.3703
Mam-EST37 5.00 3.00 3.00 2.59 1.91 1.79 0.5379 0.3902 0.3585
Mam-EST45 5.00 4.00 3.00 3.70 2.29 1.91 0.6875 0.4763 0.4220
Mam-EST46 4.00 3.00 3.00 2.23 1.46 1.60 0.4976 0.2856 0.3335
Mam-EST61 3.00 3.00 3.00 2.54 2.10 1.92 0.5380 0.4601 0.4122
Mam-EST85 4.00 3.00 3.00 3.33 1.99 1.62 0.6454 0.4450 0.3514
Mam-ESTY99 3.00 3.00 3.00 2.49 2.13 1.75 0.5258 0.4745 0.3505
Mam-EST110 3.00 3.00 3.00 2.64 1.98 1.62 0.5466 0.4398 0.3212
Mam-EST158 3.00 3.00 2.00 2.42 2.13 1.97 0.5094 0.4211 0.3705
Mam-EST841 3.00 3.00 2.00 2.26 1.94 1.83 0.4778 0.3824 0.3515
Me.Am-1 4.00 2.00 2.00 2.56 1.87 1.83 0.5406 0.3566 0.3515
Me.Am-15 5.00 4.00 3.00 3.97 2.71 2.05 0.7069 0.5593 0.4406
TTF1 5.00 4.00 3.00 3.42 2.69 2.04 0.6519 0.5569 0.4505
TTF2 5.00 3.00 3.00 3.97 2.60 1.57 0.7069 0.5453 0.3095
TTF3 5.00 3.00 3.00 3.42 2.70 2.10 0.6519 0.5523 0.4403
TTF4 5.00 4.00 3.00 4.10 2.41 1.51 0.7166 0.5214 0.3092
TTF6 4.00 3.00 2.00 3.33 1.87 1.51 0.6454 0.4188 0.2819
TTFS8 5.00 4.00 3.00 4.10 2.50 1.78 0.7166 0.5322 0.3906
¥4 mean 4.30 3.30 2.80 3.23 2.24 1.76 0.6147 0.4435 0.3433
2.2 Hardy-Weinberg F&iE R EI54 Meio-G2 [ D “F-3{H 53 51 5-0.2610, —0.5991, 7E

3 ANBEAR T A 5 1 Hardy-Weinberg “Fffifist 3 WA B 4R 2 5007 5 B 2% & T Bk 2k (D<0) H
A B 45 50(D) —0.8473~0.6018, ik D SF  Meio-G2 B oA ™ 5, @ XF 20 M TR sk A7
PIE H-0.5991~0.1722(F 4), Hrr, Bk 9T Hardy-Weinberg V7 19 J7 & 5, B 3 Ml i
2 SRR BHA D WEIE R 0.1722, KREEU A4S Bonferroni ¢ 1EJ5, #0785 3 T ASRFR B 19 T
TEZREAR T RN 2 & Tid RI(D>0); Meio-G1 Al B, Hrp, IEFEEE 10 ANk B EmE, 4
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; Meio-G1 BEIRA 2 M7 s
B ERES . Meio-G2 BEIAA 13

ANV AT Al P, 4 N D
(FE 4.

®k3 BALHAEBHEEMIEUANUANESE., HELEAEENASE
Tab. 3 Observed heterozygosity (H,), expected heter ozygosity (He), and homozygosity (H) of
microsatellite loci in Megalobrama amblycephala

WL 25 B H, WA EE H, a5 H
v & locus
Xt HRZ control Meio-Gl ~ Meio-G2  XFHR4H control Meio-Gl  Meio-G2  XF R4 control Meio-G1 ~ Meio-G2
Mam-ESTS 0.9333 0.4667 0.2000 0.7565 0.6198 0.3435 0.0667 0.5333 0.8000
Mam-EST12 0.7333 0.2667 0.1333 0.7616 0.5859 0.3678 0.2667 0.7333 0.8667
Mam-ESTI18 0.9000 0.7333 0.3667 0.7429 0.6175 0.4130 0.1000 0.2667 0.6333
Mam-EST37 1.0000 0.4333 0.1667 0.6243 0.4842 0.4503 0.0000 0.5667 0.8333
Mam-EST45 0.7000 0.3000 0.1667 0.7418 0.5734 0.4842 0.3000 0.7000 0.8333
Mam-EST46 0.5333 0.2333 0.1333 0.5610 0.3181 0.3825 0.4667 0.7667 0.8667
Mam-EST61 0.6667 0.5333 0.2000 0.6164 0.5316 0.4881 0.3333 0.4667 0.8000
Mam-EST85 0.8000 0.2667 0.2000 0.7119 0.5062 0.3910 0.2000 0.7333 0.8000
Mam-EST99 0.9000 0.3667 0.0667 0.6079 0.5401 0.4367 0.1000 0.6333 0.9333
Mam-EST110 0.7333 0.3667 0.1333 0.6322 0.5034 0.3893 0.2667 0.6333 0.8667
Mam-ESTI158 0.7000 0.3333 0.1333 0.5966 0.5401 0.4994 0.3000 0.6667 0.8667
Mam-EST841 0.4667 0.3667 0.1000 0.5672 0.4932 0.4627 0.5333 0.6333 0.9000
Me.Am-1 0.7333 0.4667 0.1667 0.6198 0.4723 0.4627 0.2667 0.5333 0.8333
Me.Am-15 0.8000 0.3667 0.2667 0.7610 0.6424 0.5203 0.2000 0.6333 0.7333
TTF1 0.9667 0.4667 0.3000 0.7192 0.6395 0.5181 0.0333 0.5333 0.7000
TTF2 0.8000 0.3667 0.2000 0.7610 0.6254 0.3712 0.2000 0.6333 0.8000
TTF3 0.9667 0.5000 0.2000 0.7192 0.6401 0.5333 0.0333 0.5000 0.8000
TTF4 1.0000 0.5000 0.0667 0.7689 0.5949 0.3435 0.0000 0.5000 0.9333
TTF6 0.8000 0.2667 0.1000 0.7119 0.4723 0.3452 0.2000 0.7333 0.9000
TTFS8 1.0000 0.5333 0.1667 0.7689 0.6107 0.4469 0.0000 0.4667 0.8333
F44 mean 0.8067 0.4067 0.1733 0.6875 0.5506 0.4325 0.2035 0.6000 0.8263
23 BEEERBEEXRMBLESHT WERZ R B SATTERORFEE Yl ik
3 BRI AL IS 0.0608~0.1708, sl 4 i+

L ZR TN 0.8366~0.9410 (£ 5), HH Meio-G2
EEﬁﬁ%Z@%%%gﬁﬁ,bm%m%ﬁ%
% K (0.1708), Hist 1% A Bl R £ /N R 0.8366;
Mm@lﬁﬁmﬁmZ@%%%%%%h,Em
Z I AL IR B B/l 0.0608, Hust LA R %
KM 0.9410; Meio-G1 Fl Meio-G2 BEA 2 [8] 4 5t
fEEEES R 0.0671, Hagt B HHL R ECH 0.9351, 5
R R, Bl MR R B R HEAC A B,
AR —E MR S, BB RNE 2 Fir, 3
MR N B, EHFHRS Meio-Gl
LFERCR N —3Z, Meio-G2 HAl S —3Z . Meio-
Gl H5IEWFHATAAE % B, Meio-G2 5
IEH BHARLEAE s A5 ALK, DA 28 i i 21

31 NI FSEHEZEENEMESHEY
f# 1 (microsatellite) /& — Fb B A 3 8 4 1943
Fhrid, BJLAST SRR IR 7 51 ER B AL, T

ZAFAE T B AERZ LW R U, 1eK 7 gh iR
PR3 AL 7 AR AR A it A2 45 A 20 B 5 T A 4

S E T, ARBFSE ) 20 MR TES Y
FE 3Kt 3 AR ARSI 4507 05 0 3 2 28
HE RN 0.3628~0.6198, HA BT Iy L 2 AEM:
(PIC>0.25), feHF & BHAR L 2T

SEOLHEPIR, AR A Z GBS BRI
i%ﬁﬁiiﬁ%”’raéﬁﬁﬁﬁﬁ‘%ﬁ S e 9
Wy sz B AARGESE . R | ARSI, 18
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& 4 Hardy-Weinberg FEHFAREMEEP)SEEREHELH(D)
Tab.4 Hardy-Weinberg equilibrium Chi-squaretest probability value (P) and genetic deviation index (D)

4 Tocus AL IR E D % Hardy-Winberg -1 (1) it ¥ P
¥ R 4H control Meio-G1 Meio-G2 ¥F 8 4H control Meio-G1 Meio-G2
Mam-ESTS 0.2337 —0.2470 —-0.4178 0.0001" 0.0434 0.0018"
Mam-ESTI12 -0.0372 —0.5448 —0.6376 0.0141 0.0001"" 0.0000""
Mam-ESTI8 0.2115 0.1875 -0.1121 0.0008" 0.3541 0.4017
Mam-EST37 0.6018 -0.1051 —-0.6298 0.0000" 0.0000" 0.0018"
Mam-EST45 -0.0563 -0.4768 -0.6557 0.0000" 0.0084 0.0000"
Mam-EST46 —0.0494 —0.2666 -0.6515 0.2184 0.0867 0.0000""
Mam-EST61 0.0816 0.0032 -0.5902 0.0654 0.2154 0.0000"
Mam-ESTSS 0.1238 —-0.4731 —0.4885 0.0008" 0.0007" 0.0001"
Mam-EST99 0.4805 -0.3211 —0.8473 0.0011" 0.0181 0.0000""
Mam-ESTI10 0.1599 -0.2716 —0.6576 0.0028 0.0023" 0.0005"
Mam-EST158 0.1733 -0.3829 —0.7331 0.0023 0.0550 0.0000""
Mam-EST841 —0.1772 -0.2565 —0.7839 0.1376 0.3902 0.0000""
Me.Am-1 0.1831 -0.0119 -0.6397 0.0000" 0.9467 0.0003"
Me.Am-15 0.0512 -0.4292 —0.4874 0.0001" 0.0065 0.0014"
TTF1 0.3441 -0.2702 -0.4210 0.0003" 0.0000" 0.0028
TTF?2 0.0512 -0.4137 —-0.4612 0.0000"" 0.0009" 0.0342
TTF3 0.3441 -0.2189 —0.6250 0.0003"" 0.1064 0.0000""
TTF4 0.3006 -0.1595 —0.8058 0.0000"" 0.1857 0.0000""
TTF6 0.1238 -0.4353 —-0.7103 0.0008" 0.0017" 0.0000"
TTF8 0.3006 -0.1267 —-0.6270 0.0000" 0.1960 0.0000"
SEH Mean 0.1655 -0.2681 -0.5977 0.0734 0.2014 0.1462

TE: o FRORGIP I I ERLIE S 3 I 25 0 3 — RS T (P<0.05); o * KR Al I8 25 I £ (P<0.01).

Note: “*” indicates significant departure from Hardy-Weinberg equilibrium after Bonferroni correction (P<0.05). “**” indicates extremely

significant deviations (P<0.01).

*k5 BHEFENEEAUREGHALZ D
BEEBEIHRLT)
Tab.5 Genetic similarity (above diagonal) and genetic
distance (below diagonal) between populations

£ i} HE 4]
pofjlﬁion i:r)ntr;ﬂl Meio-G1 Meio-G2
X} HE4H control oAk 0.9410 0.8366
Meio-G1 0.0608 Hokkx 0.9351
Meio-G2 0.1784 0.0671 ok

L8525 IE R

—’7 normal population of “Pujiang No.2”

Meio-G1

Meio-G2
100
K2 34Kk EiREAR UPGMA R2E

Fig.2 Dendrogram of relationships among three Megalobrama
amblycephala populations using UPGMA method of clustering

AR AL SR R, PR R AR o A A AR S
TF 0 AT A7 S DB B K, mﬂ%h,mﬂﬁfru%
PG %, BRE IRh R R R 120

T 2 AP} S 6 (Paralichthys olivaceus) i 25 W
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Microsatellite genetic structure analysis of two successive gener ations of
gynogenetic populations of Megal obrama amblycephala “ Pujiang No. 2”

ZHANG Yanrui"*?, LI Baoyu"*?, ZHENG Guodong"*?, ZOU Shuming"**

1. Genetics and Breeding Center for Blunt Snout Bream, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghai 201306, China;

2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai
Ocean University, Shanghai 201306, China;
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Abstract: To breed a Megalobrama amblycephala “Pujiang No.2” pure strain, M. amblycephala varieties “Pujiang
No.2” were selected as breeding parents, using UV-inactivated carp sperm stimulation of M. amblycephala eggs.
Cold shock was used to inhibit second polar body eduction for the heterogeneous gynogenesis (Meio-G1) and
gynogenesis second- (Meio-G2) generation groups. The genetic characteristics of “Pujiang No.2” normal
population, Meio-G1, and Meio-G2 populations of M amblycephala were analyzed using twenty pairs of
microsatellite primers. The results showed that 129, 99, and 84 alleles were amplified from the normal population,
Meio-G1, and Meio-G2, respectively. The average number of alleles (N,) was 4.30, 3.30, and 2.80, and the average
number of effective alleles (Ne) was 3.23, 2.24, and 1.76 for the three groups, respectively. The average observed
heterozygosity (H,) was 0.8067, 0.4067, and 0.1733; the average homozygosity (H) was 0.2035, 0.6000, and
0.8263; and the average polymorphic information content (PIC) was 0.6198, 0.4701, and 0.3628, respectively. The
results showed that the genetic diversity of Meio-G1 and Meio-G2 decreased compared to that of the normal
population, and the genetic diversity of Meio-G2 was the least. The mean Hardy-Weinberg index of Meio-G2 and
Meio-G1 showed a heterozygote deficit, as did the gynogenetic normal population. Using the unweighted
pair-group method with arithmetic means method based on their genetic distances, the normal and Meio-Gl
populations were grouped into one cluster, while the Meio-G2 population was classified into another cluster,
indicating a genetic differentiation between the two clusters. The results showed that Meio-G2 was a good
breeding material, with high purity and low genetic diversity, providing an important reference value for breeding
of Megalobrama amblycephala.
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