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FRE, W O, DR, FaE
EEII, %%ﬁ?(z, |:1-1- /_!il’z*

(1. 9 E 7K 7= B 2 0 50 B Bk VLK 7= 0F 52 AT
Ak AT FR B AR K EIRFIH SR E R E, R
2. B REKTE S5 B, L 201306)

510380;

WE: IRFAUBYRALZERTHNTHYE, AAXKAAIREN T, UADE
WREAR, EEAMEHRNK, #ATERERRER, RWKFET RLF #k. Ao
B (O ERAMAE O FXFWERETERNA T /T, £FH KR (22.5+0.5) °C
AT, BRBEATHHA 49N, FHEL K 65%, BAEL K 21%, TRFH 10 A, &
REFAAXF BHHELSg, AHAREL 0TS, X F ERAOEY (HHHEF 156
Q) AAMMMAKER, AEFHTRAEEAMA (HYWE107g. £2XF WHBA
REXRAEAR LB, THER M A%, F8. BWeEe8) ol &R (T
EMRFERMNEER) ANTRERZE,; MEERIDKRE T RO EY, £ 5k
mTEEAMEE, EHoWRILERT NEAR. SSIDNAZEFH o LR, FAK
O s fo il 48 KP4 4 2 # kA B 5SIDNA, Ze i Fy 48 & T W EA 4 # % A B 5S
tDNA; 4 4 % & iy SSTDNA%; % [X ¥ 5 (CDS, 120bp) /& Zth¥F; #RXF SAk0 R4
2 f 5S rDNA £ A 8y % 3 7] [ X (NTS) 44 1 MGCT”H & K (JF 7| K & 186~205 bp),
M2 F, 5 k88 k&8 2 # 5STDNA % & B NTS U & & = (7 7] K £ 2 5 H 86 #n
263bp)o SSIDNA 4 R LT £ X F Bha T REANER A, ARAT A AT EH T
GEXEMOFREZT Eal.

KBIA: AU B, BHEAMA; RERK; HAKI; £K; SSDNA

FESES: Q321;S 965 X HkFRERS: A
KO By (Micropterus salmoides), X FR MM E ok 3 1 B B R IR OK TR AP 22— 2018

fifi, R BE H (Perciformes), K [FHfaF} (Centrar-
chidae), 2 &5J& (Micropterus), J&— K AGH |
ERBT L BIRK A B, AR
FALRM, T 1983 4F NP E G BT AT R,
2 FE 5 N LB 5 E 244 Tl e
FRFE A LA R RS N T A DR ) 2R
ST, R T R R DI S AN K

Wi HHE: 2019-10-29 &R BHEA: 2020-01-02

AR, FREFRE K DR GTAE PP R Tk 432 07 1
W5 68K PH f21 (Lepomis mearchirus) 5 K 11 B[] Hy
KR, F 1987 455 ¥k M 3 [ 51 Fh 2] 15
b, BEEAEHIAL . AR S W A e T 5 .
WK PR 8 TR 2, I PEAR R, AT AE
IV (e L RE RN Z WA R PR R, AR AL K, S A
Kl . K5 A AR RN K AR SR, [

BENTE : IACARME Pl 3 R R 1% LI (CARS-46): T R4 At BF 98 45 A8 77 & &% % 10T (2017A030303002); M1 i BB 1K1

Ol 3 A 45 B v R BR VLR 8T 2 L (201906010025)
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1226 KopE o R 44 45

KA A ZErE, aTie N TRAGHE, HH
AR RN, — B PSR 8 AN A A K
100~150 g/F& 1) b HT FiAg ),

Z= 28 S 45 A 2k A 7] 56 PR A AN {2 (8] A 38 B
T AR AT R R F B 4 B R R, 450 2
YR SR BE A i R s 2 —, B R
B1, HARF L 25% BAE Y 10% 1) sh ) 4 1)
T2 AR, A [ A A I DR R ) AR B) R A T
Feas, AR FARTEAETE 1. BT . B
Ve 7R AR T L TR e R AR, g
THMERETINEEFREZ —, ER R
YRR . EMR MM SRR, CEMAE
(5 e R P A B2 N H . A 2017 RS,
I E s L B AR AR Y 83 AN K Y
K R A 40 4 (48.2%) 0 24 A2 A, 39 A4
(46.98%) ML B R, KA H MAE MNPk B |
B RS A e Erh B A AR
K, DAR BB 6R SR AR 1 I Sk 42 S F o B4R
HAEIG T WA S5 B IR A 2 R T AR
S SN e ST e N e NV DS
R R0 2% 58 i e R O 3R] FE A 9 4
AT R AN TAEF= FON T 8K 1 7 vk, 348
TR B (Q)xiE K (D) 2438 Fy, x4
LT BB SO R R 24T T He g, DA R
1R 6 370 2% S 58 A B 2 B I A g iy 4 Ak R
Bl gkt

1R

1.1 SRR

KRR E 0 [30 MR, 20 B fa (T
PR T I) R T BE R HE £ 2 (R 3 R S R
KB B AT A Al AR O fm 00 e, R A R
0L 4 fE £ 7 O BN A E AT N TN, SF A
T (627.34+153.56) g] FH K 7 R 2E 5T BERR T
IR PERIEFE BT K 1 P 5 3k B AR A 4 S M 9 10 BT o
KA R AR ML, WK mEm 5 RE, F
PR 5B (158.73+25.24) g] B+ [ K 72 Bl 22 0 5%
Bt BRVTAK 7= F 5 77 e S b 2 A1
1.2 AIRBEERLZENE

eI W B 4 . R L TR R R O R
i e f R AT N A . BT e M — R T
4 ug LRH-A2+5 mg DOM(LRH-A2 FI DOM ¥l T
M IR = 2l A R ), 8RB £ fa
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TESS R IY: o S 0 S AR X B> 5 =1.0 mx
0.5 mx0.5 m A 3% 35 &, L K R .
16~26 h J5 BOE MR EIEHS, A S opF i,
SRR TR BAE AT 4258 o W 22K O34 2] Hu T
BRERER R b, SRR EIEROK . Sk Ak

B 4 32 0KG B0 T 8 SR L Ak 3 A 35 5%
ML, A AN JICE 29 100 A 32 K5 B9, 90 5% 32 K5 5P
), B AnEoK 1R, IF R PRBRIEDE . FER
MBE (357 V8) FLZEM G & B 2 Q< 57),
MBIk LT R, WL T R E L 60%
PL_E 0 R IG B B 3 A% R B B B

Z AR (Yo)=I Iy v A 22 K5 00 K/ 32 K B
x100%

IEEAL AR (Yo)=th M £ Vi K0/ 52 K5 D S B < 100%

1.3 EAFE

S3EEEL 25 FEA) b VA BT e AH I A K 1 BR
RO PR 8 S H 2232 Fy, AR 3 AR/ TR Y 2
KM (K x5E x5 =3.6 mx3.5 mx0.8 m) HFia 5% . W
FUME SR 10 B 5, FHOULEE, 10 S04 5 i AR R
R, HRMECERKSE.

B R (SR, %)=/ 1 1 5t/ S 80 < 100%

5 REL(CV, %)=hRifE2E AT < 100%

H 34 & % (AGR, g/d)y=(W,— W)/t

TR RFR] 2R (FUR)=(W,—W))/IM,

NEWERE (FT, glem®)={A 57 i /fA K% 100,
K, wyo Wy 53 R G R BT (g) RITZCR (R
JihE (g), ¢ AESFRIEE] (d), M, R i 5% i R 0 4R
BHE I (2)-

1.4 SMEHIENE

FNFRIE LA ARG, X OB 6
K PH A0 J HL 2 28 Fy A7 RO S, 000 4 AH G
TEARAE . TR T EEEE AR, MO BB A%
B, Mg 6E SRR . R I R Jy S SRR oy S g 4%
oo ML g . MLk R, M2k T B (1 g
S S N i 1 s X [ ES OR af G N  E ArR 1]
L), b 7m; MRk kK ML), KK
(BL). 1A% (BH). 41 (WL) LA K D1-2(W) B diis—
kB HR AR ). D1-3(Y) B i — 15 fE R 45). D2-6
Ch ¥ AR I — 3k I B AR i) . D3-6( 88 fi—k
BB A wiw ). D3-7(7 R A — i B kS 5i). D3-8
(15 5 g R 05 . D3-10(F5 gk 4 — £
TR ). DA-TCE B K I — M g i ). D4-9(H
i K i — R R i) . D5-10(R 6 I o — 2 fiE
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THEAT) . D9-100% 5 A v — 2 6 Tk ), it
14 J51 (HEZ2.45 F4 B 7 22 186 2 Bk [12]). F PR
JEVRLE A T ] 2 m IR ORG 1) 0.1 mm) J2
NEZRZER B . Ze R AR S 150,

Hy (%) = (F;— MP) /MP x 100%
X, Hy APPSR, F oA P
ROEIHME, MP Ry RCEFEMR 1B H . HAR
s ) I BEACHRSSCA R L Hy>0, LS
ARPER<XAMAR H Hy<0, Fonfwmik A vk, M
RN BEARMRRSAAR AR B <0, DLRE
AR <X AR B H,>0, Foslw XA,
“RIRN
1.5 5S rDNA E E FFI§94 18 &N

SR PR & s F IO 1 R | ROK B A
K Z4 38 Fy M3 N 40 DNA, FHAE N PCR ¥ # 1
BEAR, i —XF 5S tDNA fRi 3+ 5" GE M) . 5'-
GCTATGCCCGATCTCGTCTGA-3', . 5'-G
CTTA(G/C/A)TAATATGCTTAAATTC-3") i 47
PCR 4" 3 )X ¥ o 4" 3 5S rDNA 3 H () — 4~ H &
oL, @ — %5 X (coding region, CDS) 5
— M 4 A] B X, (nontranscribed spacer, NTS), [
WK R 25 ul, AT : 94 °C BZAE T 5 min,
94 °C 75 30s, 58°CiEk 30s, 72°C %EfH 2 min,
30 MG, PCR =28 1.5% Bl 58 Jie FL Uk 43
B, aifb)5 % B3 pMDI9-T ik, feJa Pk
VLR R v HEAT Sanger M F . 33 fd FH MEGA 7.0,
Bioedit #1 Clustalw(https://www.genome.jp/tools-bin/
clustalw) A% 15 51 64740 5 57 o

1.6 RS

H 4 i SPSS 19.0 R k47 B 2K Jr 22 4y
M (One-Way ANOVA) il g Z A (LSD £ H L
), P<0.05 #/REAHRITER, SHrE R
YI(H b5 1 22 (mean+SD) £/~ o AMEAHE 220 1= %%
Pt b BRI, 4 A R ) A5 0T SN ATE B 808 B LA
TRK, DATH B A TR) A R 0 A% 22 5 % B 25 4
M= By s g

2 HEiH
21 KOE& (QxEKXMHEE D)X FH
AR % B W5

R PR B A B T B EE , IR A
WA MER, JRICTE . ZirEOR, B0 T i B2

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

0.95~1.20 mm, 7K 52 ¥ J5 U0 42 1.21~1.40 mm,
12K R (22.5£0.5) °C &1 F, 2238 F, IR
REDINZ) 49 h, ZHE R 65%, WLRLN
21%, KEH BB N 1080 h- °C. WRHE A F I
SRR SRS G 29 45 min, JEAR TR LR R,
TR (K] 1-a); 3ZK5)5 1 h 10 min, FRELHE 5
B AS R/NFRAE I 4 i, B 2 40 i 3 (& 1-b);
ZAGJE 1h50 min, JFAR5E 3 IR, HEA 8 4HfE
W1 (B 1-c); WA AT, MR /N, BB
ZAE 4h 30 min, 4HAEHIBERIE R (K 1-d);
ZAEJE 15h30min, W2 T2y 172, #AEW
(& 1-e); ZK5J5 24 h30min, IRETEY
9/10, FZMIEM, PEAMZLIRY (B 1-H; ZHE
J& 29 h, WRRTHTIGRER, AR LT, RS
L 16 MUY, AL (] 1-); 245 35h
20 min, WRIRREERANWTAENR, ORE RG2S, HF
ARBZF M (B 1-h); ZK 5 40 h 30 min, k# T
T BELO R, OBk B, 1 h 20 min J5 O
WETF b e i o, OB (B 14); Z K JE
Yy45h, fAIRATIL, JEAREREDY, Mga Ml
i, HE AR SZKE S 49 h, A EBARAG H IR 5E
Be o MRATETE A, KN (4.5340.03) mm
(E 1) AFfa IR 5 4 RIFRAe K mFiF, 5
T RIF R FAF R,

22 KOEH, B XHBREERZF HNE
KIHBELLER

FENFRGE 10 J, K 5 2K T &
(19.63+2.67) g #4131 (128.53+19.86) g, V-4 H 1
W 1.56 g, BN (2.15£0.16) g/em®, {54 F]
ROk 0765 W 8K BH fa S 35 4R 5T R (23014
4.03) g K F| (87.37+21.72) g, HF ¥ H 4 &
1.07 g, AR B K (4.1840.59) g/em®, Fil R} F1) F %
9 0.68; Z43Z Fy V- ¥R T & i (20.16+3.14) g 14
K H] (128.27+20.82) g, “FH HIEEE 1.54 g, Nk
&R (2.76£0.28) g/em’, FRKLFIH RN 0.75(% 1),
FIHEE R R, EENFHEFMNT, KL F 1E
Az R TR FIRDRE R T 238 1 5 RS R 1 BB G AR L
TGeit 25, B T30 % 6K fH 1 (One-
Way ANOVA, P<0.05), RBLHZ3C F) BAT 58k
AR K1 SR AR D) A= K SR AR

23 KOE#F (QxERXMEE (J) X F, B
FASHEE

XF ORI SR A O FH AR 2 5 Fy R AT
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1228 KooPE

1 44 %

(M)

El1 KORH QxEHKIAE ) #XF, ERLENF
(a) FEREHE: (b) 2 4MAEIH: (o) 8 AUMI: (d) REMEM: (o) WP (O WA (o WIWHIHE: 0y BFW: () 0Bbl: ¢) dt2d
Fig. 1 Embryo development of hybrid F, derived from M. salmoides (?)*L. mearchirus(3)

(a) blastoderm stage; (b) 2-cell stage; (c) 8-cell stage; (d) morula stage; (e) mid gastrula stage; (f) neurula stage; (g) myotome formation stage; (h) tail bud

stage;(i) heart beat stage; (j) 2-days post hatching

®1 AOEG, ERAXMAERARZF OEKMEELER

Tab.1 Growth traits of M. salmoides, L. mearchirus and their hybrid F;

415 WIG R T /g LR/ g A5 ZEUY% H¥WER(gd) B (gem®)  FRAAZR  BRIEE%
group initial body weight final body weight CV of body weight AGR FT FUR SR
pNEE 19.6342.69 128.53£19.86" 15.45 1.56° 2.1540.16" 0.76° 96
M. salmoides
W K B £ 23.14+4.03 87.37+21.72" 24.86 1.07* 4.18+0.59® 0.68" 96
L. mearchirus
ZRAEF, 20.17+3.14 128.27+20.82° 16.23 1.54° 2.76+0.28° 0.75" 100
hybrid F,

: RFEAEAR /NG 7 RER R 2 7 .35 (P<0.05)

Notes: values with different small letter superscripts denote significant differences (P<0.05) in different groups

HEOWEE (181 2), 43 BIGETT A REAR S 458 Fy 2k
WA . 2k T BEE S M2 T B S 7 10T AR,
SEIL UL 2 I B R i 68K B ) 0 2 B A
HHEAREZES KK, P<0.05), Mk Euk% .
M2 T i 4% . 75 08 6 S 8k L ik B 6 4% BTN
BB S AR (KK, P>0.05), il 64K
H—3. 2438 F) £ W80 @b, 7e
LR ML LW M T RS A, M
g 58 2% BORI T8 0 0 2R BUERA TROGEARZ H), 6
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BEBE S S R A3

XPR R RO B 0 J A58 Fy 1Y 14
AN AR AT OB, A58 Fy I AR T DI-
3/BL. D5-10/BL } 14 #X [t D3-6/D3-8, D3-6/D3-
10 F1 BL/HLEE R T BGEAS, Ho40 & MR ¥ 4
TAARTBEA ZIA] (% 3), X A2 Fy &R
HEAT 26 BE PR AR 1) 43 BT W7k, 238 Fy 120
B0 2 IR L ARG 1) T RE AR K O R, T 22 A
iR VN A= S 1 Rl N N B R S S (T A
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(b)

B2 KOREEE, KGR AMHE RERIZF, 5N

(a) BE A K 1S5 (P B 216,35 g, K 20.03 em), (b) R A B
B X PH 1 (7R T & 203.71 g, 4K 16.19 cm), (c) 43¢ Fy(#R i & 5
A 229 8. 107.05 F1 141.63 g, & K 4 Jil 4 9.68. 14.54 7
19.73 cm)

Fig.2 Shape characteristics of M. salmoides,

L. mearchirus and their hybrid F,

(a)M. salmoides (body weight is 216.35 g and body length is 20.03 cm),
(b) L. mearchirus (body weight is 203.71 g and body length is 16.19
cm), (c) hybrid F; (body weight is 22.98, 107.05 and 141.63 g, body
length is 9.68, 14.54 and 19.73 cm, respectively)

SHRIERW, R F BIBEN TICEARZI,
22 B HMIE o AL 5 A 1) T ACAS i 8 OK B 1, HL /D
BOME RS T ROEA, KRB B R 258
JEt

24 KOE& Q<K XMEE ) FXFH
5S rDNA B & 451

XK H R R OK FH i J 2% 58 Fy Y 5S
rDNA 5 K HEA T4 34 R 5 4047, 2R AR K 1 R f
FUEER PR A 2 SR sy, R 2B 2
25 5L 43 ) 4 44 N Class T (710 bp) F1 Class Il (B
LM, 310~316 bp), W HE K BH MY 2 S 587
4% 5 4 44 4 Class 11 (383 bp) 1 ClassIV(206 bp);
ZACF, A 4 55580, A% TUGEA Class [ (713 bp).
Class 1 (383 bp). Classll (B &5 £ &M, 307~325
bp). ClassIV(206 bp)4 i 25 # 1) 5S rDNA(E] 3-a,
K4y, P X oM R, 238 F, (1) 4 FR 2 Al

f) 5S rDNA 5 3 4 3k I 119 5S rDNA 1= & /- 5F
FEHIAHALEE 5 F 97.5%(3 4). ¥R ISHr s,
KI5 Class T fl ClassM 28 M B — &, %
5 K FH 44 (1Y Class IT 1 ClassIVZE R R h 55— 35
M #4458 Fy 0 4 FpE B0 50 5 Bk 4 R AU 2k
(1% 3-b).

X} 4 Fp 2SR 5S tDNA [ 25/ JE 4540 0, K
F 2B Class | 288425 T 1/~ %% CDS(115 bp)
A1 A~E52 % CDS(31 bp), FFEE#E T 2 4~ NTS(%
A 373 F1 191 bp), 4228 F 1R Class [ ZE AL i 45
F 5 K0 B — 3, FONTS 4 518 373 Fil 191
bp(£ i F & B B “GTC”)(& 3-c, [l 4-a), 58
rDNA Class IT . ClassTll & ClassIV 28 5 — A4~ 52 5%
MEE PTG, WE 1RSI CDS 14w
Al A8 NTS(El 3-¢), K H B Classlll 28 A ) NTS
KB R 190~196 bp, 1 42 38 T8 Class Il 2 A ()
NTS {3 & £\ &2 5 GTC(K & N 186~205 bp),
R 28 AR T A v AR (8] 3-c, Kl 4-a),
W R PH 4 Y 2 Bl 5S tDNA Class IT F1 ClassIV
ZAUHY CDS 1 NTS 550 i B AR ST (K] 4-b)o 4458
Fy st AL ACAS 5 8 A BH A4 %) 2 Ff 5S rDNA Class 11
H1 ClassIV 25 % CDS(120 bp) Fl NTS(4 % 4 263
1 86 bp) #1 EEAESE (K 3-¢, & 4-b), LA, Zx8
Fy st AL WE A (1) 4 Ff 28 A9 5S 1DNA [ CDS J7
H i BEARSE (>97.5%) 0

3 iR

31 KUAOEGAFERMFRRZMFRIRRT

BT R W IR F Bz —,
Je IR A I R BR R g A 7 1 BRI A o Y
HE AR ILHARR, ORI RSN RA W
AT 2 A S M IE S F2 BEAR P AR L 5 W AR S 4 2 L
KW APZ 8], ST LT AR . b % HL Ik W A K
FOIE R A 22 A0 Fy 7 A KR RE T T A9 T 58 A5 52

F2 AOEE, ERAMHERARF HHBEMTREHELR

Tab.2 Guantitative of the countable traits among the parents M. salmoides, L. mearchirus and hybrid F,

M) 2k 2k 1% ERN g liofi4 it R lig

group lateral scales  upperlateral scales  lowerlateral scales dorsal fin pectoral fin  ventral fins anal fin
KBS M. salmoides 62~65 7~8 17~19 9~10+13~14 13~14 1+5 3+10~11
WEEEKFH® L. mearchirus 42~46 6~7 13~15 9~10+11~12 11~13 1+5 3+9~11
#AF,  hybrid F, 52~58 7~8 15~16 10~11+11~13  11~12 145 3+10

e TS T RN . R ST RN R AN i A

Notes : the number before “+” represents the number of hard spines, the number after “+” represents fin rays

o B 7K 77 % 22 F 4 sponsored by China Society of Fisheries
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1230 Ko kAR 44 &
®3 KOEE, HEHAMAERARF, MNEMHIKRFELR
Tab.3 Comparison of the metric traits among the parents M. salmoides, L. mearchirus and hybrid F,
k| RS KB £ ZACF, IS PR 7]
group M. salmoides L. mearchirus hybrid F, Hy, bias
D1-2/BL 0.176+0.01 0.158+0.01 0.158+0.03 —-0.89 -
D1-3/BL 0.450+0.01 0.462+0.01 0.411£0.02 —4.53 +
D2-6/BL 0.198+0.01 0.251£0.02 0.231+0.02a 0.63 -
D3-6/BL 0.364+0.01 0.475+0.02 0.441+0.03 2.03 -
D3-7/BL 0.317+0.01 0.518+0.02 0.431+0.03 1.26 -
D3-8/BL 0.401+0.02 0.563+0.02 0.481+0.03 —-0.36 +
D3-10/BL 0.611+0.02 0.687+0.02 0.631+0.02 -1.79 +
D4-7/BL 0.502+0.01 0.581+0.01 0.558+0.05 1.72 -
D4-9/BL 0.161+0.01 0.217+0.01 0.186+0.01 -0.37 +
D5-10/BL 0.185+0.02 0.193+0.01 0.199+0.02 1.04 -
D9-10/BL 0.115+0.01 0.141£0.01 0.12540.02 -0.29 +
D2-6/D3-6 0.543+0.02 0.531£0.02 0.52340.03 -1.30 -
D2-6/D3-7 0.624+0.02 0.484+0.02 0.536+0.03 -1.76 -
D3-6/D3-8 0.911+0.04 0.839+0.02 0.92240.05 4.66 +
D3-6/D3-10 0.597+0.02 0.691+0.03 0.699+0.06 5.51 -
D3-7/D3-8 0.793+0.03 0.920+0.01 0.899+0.04 4.32 -
D3-7/D3-10 0.521+0.02 0.757+0.03 0.683+0.06 4.41 -
D3-7/D4-9 1.968+0.06 2.398+0.08 2.318+0.07 13.52 -
D9-10/D5-10 1.612+0.13 1.367+0.11 1.607+0.21 11.81 +
HL/D2-6 1.646+0.06 1.208+0.05 1.361+0.100 —6.64 -
BL/D3-7 3.149+0.08 1.916+0.07 2.39340.21 -13.95 -
BL/HL 3.073£0.12 3.286+.014 3.295+0.303 11.55 -
WL/BL 1.164+0.01 1.191+0.01 1.148+0.06 -2.90 +

HE: HROREAR R, —RR AR MR

Notes: “+” represents the measurable traits bias to maternal M. salmoides,
ZHIRGE , SRR~ Z A AR B R o s,
WAHG— 450, WA, T2 RRKE PR E R
5/NCER S (M. dolomiew) 8] B RT % A= 2438 . Wheat
S DS NIy p I VN Ry h T R E R
W, K B2 TP LS B0 A0 I b R 35 4% W) % D)
XK. REBELE IR D, RELR
BRI 1 R B ] 24 28 o Parker 252 K 11 S fifi 4 2
HR WA E R, A0 10 B[R REAS [R] & Y fa itk
s ik, MR TREANBERE S5 RL T
FURIG IE B R & B e, Horp R b B (Q)x
WE R BA £ () 32 Gk 2% 58 ARG 1Y A S IR iR e Ak 3
2R 55%, MR ETSAEKMRE.
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represents the measurable traits bias to paternal L. mearchirus

Whitt 552 FF @ 17K F R 6 R 2% K FH 4 (Lepomis
cyanellus) B 2 285, R IE K HM ()< K H
B (D) AL TR AR IE R K8, 1ERL
) B JL-F- P8 T, K H B Q)=&K FH fh
(O W FRMRREER K/, HWEER
BHAERKMRE, LiRLIKH BT EAR T
Sk J AC W 5E BRI R AR 1) 1t A% R B RN iR &
BWXLER, HETE AR W H AL LK E By kA
P IIE 25 24 A8 Ml £ R A 4 IE o
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ClassI o
Class I ——
Class Il ——

Class IV —~

[ LM383 5 Class 11
F1-383
br——
LM-206
Class IV
F1-206
MS-710 =
Class I
F1-713
P
MS-310
F1-310 =
| e |
0.50 (b)
CDS NTS CDS NTS CDS
Class 1[ 31bp I 373 bp I 405~498 bp
NTS
Class II [ 1~99 bp I 263 bp I 363~383 bp ]
Class IV [ 1~99 bp Il@]---[ 69 bp I 186~206 bp ]

(©)

B3 AORH5, KB KPHEAKRLAF,5S rDNA HEH 18, BEREHRSH

(2) 5S rDNA PCR ¥ #4455, M. 100 bp DNA Fr#ERE &, MS. K e, LM. 358K, C.PCR BITEXTIE, 1~3. 4% F, 3 NEEA
s (b) 5S IDNA B E M 45 : (c) 4 PR 58 rDNA Z5#J, CDS. 5S rDNA %i i3 X, NTS. 58 rDNA FE 4 f4 X ; Class I + Class1l «
Classlll. ClassIV 4 %75~ 5S rDNA4 fi KR 464 . R H

Fig. 3 Sequence amplification, cluster and structure analysis of 5S rDNA gene in
M. salmoides, L. mearchirus and their hybrid F,

(a) PCR results of 5S rDNA, M. 100bp DNA standard sample, MS. M. salmoides, LM. L. mearchirus, C. PCR negative control, 1-3. three biology
repeats of hybrid F;; (b) cluster analysis of 5S rDNA; (c) structure of four types of 5S rDNA, CDS. coding region of 5S rDNA, NTS. nontranscribed
spacer of 5S rDNA; Class I , Class II, ClasslII, ClassIV represent four types of 5S rDNA, respectively. The same below

Uy, AEW TR ORETAl AT IR G A T AR AL AL, R H SR (QxEEECR A (O) 2L Fy IR
REME, AT — LRI REERRAEIT IS JRTE 21.5~22.5 °CHRAF T A H 2 MR 2L 49 h,
FBORRAF BA A RE R PURPISMENR . RIS F BFAL R 21%) I8 T Parker 2™ i
ERIAR SR ARBEE T A . ANETE S Whitt F2 HGE (BEER N 55%), X AT RES A T HF BRI
I B R 0 R B A K B A B A 52 Fy IR R AE R RE VA 1 48 R0 01 T 5 B0 1 A B R R (O
24~25 °C M T R B 2 T E 2y 40 h B9 25 TR ) DL RN TR BAE A G, A,
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1232 KoOoE ¥ 44 45

MES-718 GCTATGCCCGATCTCGTCTGAT

MES-710 [ITTTCC CACCE: GTCTGTT CTCORGL CTTGTCGCTGTACCCATACCOGEGAACGGETGCCTATTCCTETC {220
B S 220
M5-310 26
W5-313 26
N5-315 26
FI1-307 26
FI1-310 26
FI-319 26
FI1-325 26

F1-325 26
A box

ME-710
FI-713
M5-310) ...
WE-313) ...
NS-315)
FI-307) ...
FI-3101 .
FI1-319] .
FI-325) .

710 GCT rich

¥S-710
FI-713| .. 71 .
ws-310) . - 310 Tegion

W5-313) .
NS-315)
FI-307) ...
FI-3101 .
FI1-319] .
FI-325] . _.

(@)

A box IE C box

L#-383 GCTATGCCOGATCTCGTCTGA!

TATA box

(b)

4 KORBE, HHKPAE R ZIF, 5S rDNA EE /) CDS & NTS tb 5t 47
(a) 5S &Y T FEMIF HI LT, (b) 58 AL TT AR 41 b X o 41 €4 75 HE 43 i 22 7% 5S tDNA A box [X . IE X C box [X B Jz TATA
box [X; MEFIFIEN GCT BAEK: BEIFHER R 5SDNANTS X RAFILHI X4 58 rDNA CDS [X
Fig. 4 Comparison of CDS and NTS sequences of 5S rDNA gene among M. salmoides,
L. mearchirus and their hybrid F,

(a) 58 type I and type III sequence alignment, (b) 5S type Il and type III sequence alignment. Red boxes represent the A box, IE, C box, and TATA box
region of 5S rDNA, respectively; black shaded boxes represent GCT rich region; black boxes represent 5S rDNA NTS region, the rest represents 5S
rDNA CDS region
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R4 KOEH (QEHEKXIEE () #3Z F RHEFEK 5S rDNA FHIHE B LR

Tab. 4 Sequences similarity of SS rDNA among the two parents M. salmoides, L. mearchirus and their hybrid F,

5 HKAT(713bp) class I AU (383bp) class [ FAM(313bp) class [T ZEAIV(206 bp)  class IV
group CDS NTS CDS NTS CDS NTS CDS NTS
I NEES
F\/M. salmoides 1 0.984 0.975 1
F/H 8K A #
0.991 0.907 0.991 0.953

F,/L. mearchirus

e 28 T AL REAS I e (AR H R [R) Ok B R B
Qe RECH 2n=46, G @R 2m+2st+42t;
B K BH A8 (0 Y (R B0 H 2n=48, Y (o IR % Rl 48
A), SRUE TR 5 R A 65K P f0 0 A% — o st
e ¥y 5 T RE A7 AE AR 25 PR B A ) AL, ff A5 5 o B
AT e 2 & AR SR UTER . SR RIAIER | B
ARFRERIR IR, 24 5 F R G
(L3 (A

a S N R i U o 0
FRFHAE P RCR A B A I E R EEARE .
ToeAc R R By el As (BRI EE 2] | ml AL g AR |
FEIA B Bk R R A G, 2 ol SR IR 1Y
L, AR PR INERIESE )
T 2% B A0 A A2 AP, il g A A2 AR A 1 2 52 TAR
HXCEARM R G AR FIFCHET TR
MmN FE £, Wl = ) (Triploid Carassius
auratus)™, ZBEZZZEE [Channa argus(Q)xC. mac-
ulata(HP7?, R B AR 48 1 5[ Oreochromis
mossambicus(Q)x0. hornorum(3)]*™ . & Je Bt [Epi-
nephelus coioides(Q)*E. lanceolatus(3)] Fl [& ¥ Bt
[E. fuscoguttatus(Q)XE. lanceolatus(3)]™ 55 . AW
FEXF R R (Q)xall 68 K BH 0 (D) 4458 F, #F 1A
e E R R E T TIREWES, it 10 H=E
WFRFE, RIAAE F) 184 K R AR H] 3
S REAK IR A [ G 3 22 % (P>0.05), {H
3R T AR SR BH 1 (P<0.05), R WI4ZEF
AR T BEA K 1 B0 AR KRR, BT R
AR R SR, AL IR R R T &= NS
BE, XARC Fy &AM M AR R E B B R A
VEAL A Rtk — 2D HRE . Ah, XA 3C F 7E R
BT, PuetE . B SR T TR E— 2P S
DAVTA HCAR 77 F0 W A 1

32 KOE&H (QxERKMAE (J) B F W
F7s BB R 4F14E

28 R I AS LR f S ik 5 R
B — D EESEEIR, #8El (Cyprinidae) 1252
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B 2 % 24 28, 4n A1 3k 5 [Megalobrama ambly-
cephala(Q)]<E B % tHl [Xenocypris davidi(3)]"".
3k il ()58 W 21 81 [ Culter alburnus(3)]°",
[Cyprinus carpio(Q)]xHA13k ;i ()", H i [Ctenoph-
aryngodon idella(Q)]xH1 3k i (™, WAL E —
R =k Ry R, B TRIES
FRAE (AT bk PR A & PR AR ) B4 F AR F B A
Z M, WARI YRR m ., SRR
Z[B] (R 38 5 2 S A5 SR AR, K E R (Q)x i il
KA (D) 4438 F AEAMERHIE L3RI 45 fm bk
G55 TXGEARIESRHE; Hrb, T2 EMek
(AL W% % 2580 B0 TRCEAZ[E], i
b SRR S BORA — B, MAh, Z238 Fp K
S MR G B i 1] 1A A R SRR BH A, T b B )
DU P BR L Ui 1] T B AS R O R B, X AT RE S
NSO R £ R A % N N N 4 e NI 2 S N T R e
FHAHG

5S rDNA J& HAZ AR Wb — 28 JE AR <F 19 AR
WEEFH, BAEERICHKZ 120 bp Y
CDS H1 100~700 bp fJ NTS £ /%, ##ia) CDS ¥
G HEERARSE, T NTS 76 4k o 72 b @ 1 B nf
X (E AR A AE A L BR . B B
), I TR AT 5 AR S B A
SRR R M A AR R £ 2 ] A i
LRI RI, 4458 718 5S tDNA 1Y 7 51 A
AR T ROCEA B 8L R AR, 0 EL R F B
BRI BRR R FREA R LA IFH
5S rDNA &2 JI0 i VE R 7r TARIC 4 2 A R G 1
e 28 JE AR 5t A% 2 0 AR AR R X K I R
i 8K BH f8 Je Hi 2% 38 Fy 5S tDNA SEH i 47 T4
P HN . S5 R MR 4258 Fy 4k 7K T BUE A
(T 4 Fp 2R 5SS 1DNA, Jf H 4 i 26 58
rDNA ) CDS = BE PR, TSR I R H JR B ) 2
Fift 5S rDNA A NTS A% — 4 “GCT A 2B X,
5S tDNA 73 45 S /R T 2438 F il & 17 BCEAR
S, KA CRR S s e, W
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Morphological and genetic characteristics of hybrid F; derived from largemouth
bass (Micropterus salmoides) (?)*bluegill (Lepomis mearchirus) (3)

LIWuhui', HUJie', SUN Chengfei', DONG Junjian ',
TIAN Yuanyuan', ZHAO Jinliang®, YE Xing "*

(1. Key Laboratory of Tropical &Subtropical Fisheries Resource Application and Cultivation, Ministry of Agriculture and
Rural Affairs, Pearl River Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In the present study, in order to explore the possibility of distant hybridization of Micropterus sal-
moides, artificial insemination was used and hybrid F; was successfully obtained from distant hybridization
between female largemouth bass and male Lepomis mearchirus. The hybrid F; embryos underwent apparently nor-
mal morphological development. The hatching time of hybrid F; was about 49 h when the water temperature was
(22.5+0.5) °C. The fertilization rate was 65% and the hatching rate was 21%. In hybrid F,, the average weight gain
was 1.55 g/d, and the fodder utilization rate was 1.24 after a ten-week in-door cultivation. The hybrid F; showed a
similar growth rate with maternal parent M. salmoides but statistically significantly higher than paternal L.
mearchirus. The morphological characteristics of hybrid F; showed obvious hybridization properties. The number
traits (numbers of lateral line scales, dorsal fins, pectoral fins and anal fins) and metric traits (measurable traits and
frame metric traits) in hybrid F; showed an intermediate level between the two parents. A number of metric traits
biased towards paternal L. mearchirus more than maternal M. salmoides was observed in hybrid F;. In addition,
several morphology traits of hybrid F, exceeded both of the two parents. 5S rDNA gene amplification and analysis
showed that the two parents possess two different types of 5S rDNA, respectively, while the hybrid F, inherits four
types of 5S rDNA from parents. The four types of 5S rDNA coding region sequences (CDS, 120 bp) are highly
conserved. Two types of 5S rDNA transcribed spacer (NTS) from hybrid F; and maternal parent M. salmoides had
a base "GTC" variable region (sequence length ranged from 186 to 205 bp), while two types of 5S rDNA NTS
from hybrid F; and paternal parent L. mearchirus are highly conserved (sequence length was 86 and 263 bp,
respectively). These 5S rDNA types confirmed that the hybrid F; fused genomes of the two parents. Our study
provides a new perspective in exploring distant hybridization of M. salmoides.

Key words: Micropterus salmoides; Lepomis mearchirus; distant hybridization; morphological characteristics;
growth; 5S rtDNA
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