IKF= 2441, 2024, 48(11): 119601

¢
2l % 2 T
JOURNAL OF FISHERIES OF CHINA

DOI: 10.11964/j£c.20230614062

Science Press

REGEM A XEEFIMRER

BOW, F E,

TR, I

#, FAR

(PR R SR 5 TR, LR EK=E RS
SEOEMFFEBEAR TR T L, LJ5 R 210023)

ME: gREXRREEENEFEL, ZHPSHERNAEFEST MBS, W
FHE. K. SHENEFRRETES, dEBTREARGAXKEAY TR K
EAFRENETHER o AXNEETMH RXEMH BRIEFTH. LB TR,
AFHILHBERETEHERR T RESH EXRETHNA LR RIETRE, hit
— P HRFHEMAREHE XM RRRESE,

KHRIA: e AL, R H M, AR R
FEDZS: S962.1

F 20 22 80 AFARLIK, 3K [E K™ FR 5™
FrE, OO R R ™z —, K
(AP S S (ST iy R e (¢
WK REATT R T, RMEFE—TK
IR ZR A JE PR L A2 BT T K AR A 2 78 S ) SR
AR R TEA R R E AT, BT
A A H AT SR A b s Tk
Z—Pl AT MR T ERAER L B L SR
12T EW R P2 A5 S R O =) 7/ 0B i S S 121
AAH PR BN T — RIS B 2
TR SRR N T AR AR B A R 26, Y
TR E R LE K 7 Sl i R e D ) R i R
MPE, B T A RS . Tk
BIPER] . RO RARAE | M () Bk E L BEEE
TR i 2 T MR, BHTE LT W RS
AP TRB AL SN ZMERMERLG SR ER
PR, WS T+ BERECR, (et TR
K IRBEANL B RS ARSCNEFE TRl . A8

i EHEA: 2023-06-30  fEEIEER: 2023-08-26

BENGIE - TLH A FL IR DB BT H (JBGS [2021] 034); [ %K A AR 2454 (32402983)
FE—1EE . B (R)7), AFEMIEFNR P 58 A0, E-mail: zhaochengfish@foxmail.com
BIEEE: AR, NFH BRI 58E M50, E-mail: yinshaowu@]163.com

JRABUITA © K= 224k) i i (CC BY-NC-ND 4.0)
HPE K #2425 376 sponsored by China Society of Fisheries

CERFRERD: A

i UM TAEE A R TR () BR . T
P ic il B & R A D7 R AR T BRI AL
MBI T SR IFAE T B, it — 2 A dP A
fi} £ S b o TR S (LSRR R o

1 #EFR A SRR

2 Bl (Bagridae), & T fifi 15 1 44 (Osteich-
thyes) 4 & V. 24 (Actinopterygii) fifi J& H (Siluri-
formes), @ERMERAETE /AT Z, ALK TR
(Siluridae), SRl 3 K 4 )& 29 30 Bl , Al 7 i i
J& (Pelteobagrus) . )& (Leiocassis) . L& (Pse-
udobagrus) F & J& (Mystus)', B2H 0 2R GE K |
BURRIE V- . AR 5 Sk Ph, Wk HRPOR
sUh BAL; BHOREUN . BB A, A
JE A 25 B AN R IR AR, 1) G 590 40 A 4k
K FHLH: . Wpsmml s eE EAE, EEIE . HOR.
IR a8 iR/ Bamt,; 2
BEVR S . RunlBl; 1ERE ARAE A, E AR

Copyright © Editorial Office of Journal of Fisheries of China (CC BY-NC-ND 4.0)

https://www.china-fishery.cn


mailto:zhaochengfish@foxmail.com
mailto:yinshaowu@163.com
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

K= 244, 2024, 48(11): 119601

kE AT Mgk ER . MR, kTR
B R BRAOGH A BB e R s AR
TL. R EEE . MEE RN REETR S AR,
PSR AR AN . W)l . LRRE S . N A
[ SN R N ol NS R e S S R N
4%F, B IR, MOt o, KT 0E
JRAE, EER K 055

i Lt AR TR E A )z, E M (P
Sfulvidraco), FU K88 (P. vachellii), W) fi(L.
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x1 BNBXREERXZEMIHRE
Tab.1 The research progress of generic hybridization of Bagridae family
R STRGADG - HIHIH% % IRACHG SHR
hybridized combination femi;ztguon hatrca}tléng Su;;:;’al characteristic of hybrid references
i Qx5 TR LS - — 87 AR THUEEMIMEE & T LI EME:, SEFATE  [25]
P. fulvidraco @ *P. ussuriensis & B
92.67 79.67 —  EREEREEABSERE, BRABZEIR, BESE [26]
Fith 5K ERALE
- - 88  RICAHATIIMPImAN 17.03% +2.21%, #EMRHAR  [27]
KON 10.85% +2.11%, Z5k5, REHN EIREMN,
PRRPEREAC. R TAURAE I LA A B2
- - —  RSEABAR R T MR, HEXIEERR 28]
T U R
L5 B Q< EFiAd - - 93 REPPIRARIN 24.11% +2.01%, BEEM A  [27]
P. ussuriensis @ x P. fulvidraco 3 I, HREARR R R
89.33 67.33 — IR EBIAARHL G 14 he REERBKEE  [26]
i 5 A E A
FLIRBE Qx5 5 HLLL B S - - 595 A TAVEREMS, HEANEME., FEAKEL [29]
P. vachelliQ*P. ussuriensis 3 TRAARNTRA
- - - RETREK. REHRTRESAZTHE, RZTR O [30]
TEIMERKMBL(ST. 412, 710 d) ¥ BRI
- - — RTRAGET RN RIER, RAGARQRED  [31)
FREZ TR AaC TR 3 RO I8LA% 2 RE P TR
éﬁfﬁi A —REEF S A TSGR, LI — 8 M2 Fh
> A
1 55 B Q < FL IR TR i1 & - — 625 R TARIEELXIME ., FEEKERTHRABL  [29]
P. ussuriensis @x P. vachelli 3 ) N . .
- - - Hj{%%éﬁlﬂﬁ THRAZE, ARHERKMARAL  [32]
75 B
- - - RN ERN BRI, EX4> [30]
AEH
TL IR0 QH JE 8 0 81 72.9 76.5  JRACLH A ISR FAN M KRB R I B AR
P. vachelli xL. crassilabris & Ja IR T BEA, XK RA3.63%/d, H—E
HIAE =7 [33-35]
P Q < MBS 64.6 11.0 74 BRRPRSZA G M RAG, RSRHEME TRA, AET
P. fulvidracoQx L. crassilabris & e
TL IR Q< K Wy O 70 - —  REMEEAR R, WA AMEGIECAR LR [36]
P. vachelliQxL. longirostris & ik, 7R B AR IR A Y B, R R R,
[ Y & R
— - - RETFRERATHRAZN, A K s T R4 [37]
TR Q<KW i - - — R TRERRBEERT, WA RARBEYR, 8 [38]
P. fulvidracoQxL. longirostris & BEEA F & e LR R &, B
B2 AL
- - - REMERRAREFEABKEIN6 527 bp, WE2MEHE  [39]
PERNAJE[A, 13D & A RGISEER, 22 B RNASE
Bl —ANE T IR L% ] [X (D-loopX)
KW fifs Q< H it - - = BPRRARERAKIEENIC 534 bp, 22MEBRNA  [40]
L. longirostris QxP. fulvidraco 3 BN, 3NMEARRIGER, 24MZHERRNAZE K F19E
AP X A MR S A, Lg% BE B il
e AR LA RA WARTE: .
Notes: “—" represent research results have not been reported, the same below.
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*2 ERGAMERZEMHR
Tab.2 The research progress of interspecific hybridization of Bagridae family
Rl SRR MR AR HATHI BHHR
hybridized combination fertilization  hatching  survival characteristic of hybrid references
rate rate rate
B Q< TL IR B i S - - - b, SAERR R, 2SS H IS % e A W B [41]
P. fulvidracoQxP. vachelli
— - - AR, B RN [28]
- - - GRS, KRR TR [42]
— - - RZTARERERER R T30, WA KRIBIR  [43]
RIS, MEMETEAAE, MEMEREEPETED,
BOE ST
- - - (GBS T A8 TARM AL R A ADCEE R iR, [44]
%fﬁ%%‘mwE‘J%“L‘fn{hﬁ‘é}JﬂéFjX‘Jﬁ%‘?%%H@’fﬂtﬁﬁ%ﬁ
ik
— — - RETRIEAEK . PURPLE S EFRMAE TR [45]
AR
- - - AR TFREOEAKIERE N28.95 °C, HEMGREIEAN  [46-47]
1.927 kg/m?, BRGEAAHEHARKRSA, RENETR
e B e IS AT 2 R 1 DA R SR SR R RE 7
- - - RAEFRIERK ., B, IRESHIERAREER, (48]
H B ARHAETE ff ) T A
— — — A TRTHCERE ), PRERE, AEREES TR [49]
&, RRBULT BEA
- - - A TAAE A RS AN & ORI T2 [50]
W
- - - TR RA RUE E Wole, BEATRF R [51]
AT AR A, Hom AR N/ A SR AmiRNAsIE
A& H BEAR B A
86.5 70.6 60.7 MG RIMBEGE AR, AR, g0
EHN0.153 g/d, HIL R REE N
PGB Q x B il 79 53 6.9  FAJSAUCHIL R AR, SRR, ERERNE, (3335

P. vachelliQ xP. fulvidracod

{UN0.114 g/d, A& T4E77

i PR Al (A 2 = AN R A R
A S F Y FL IR BB ALAR) AL H
454y, A HUBT AR PR S B 15 (GS-
02-001-2018), FH B A7 Az AR b fig T
SR PURRE SR R SRR T s R
o R 7 RCR W AR AR, RS2 R IRAE
I B B, AR RO A 7 4 R )
FrHE ) BRI A

2.3 HRTIZEM

MM TARBOR FEASEAMIIE T . RS
R MEEBHEOR . ARG5S, ZBORAT
AR AE MR R ) AR SRR B, MR R SR B AR S
A, TEBAEE R BE B A7 AT TR Y
BEHIAT S, 2T SRE S . AT A
T ONTHER R TS, HATEZH T ef a2k
(201 TR T AR B R Z AT R AMER A

ZRATA MR EAERE R
FERe AR 2 19 77 15 0 A A ) A AL A 2
AT A J 3 O B O 28 A AR R ) B 1 Y
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2n [ PR TE A R 2O AR BORS T (1) 255
PR 3n B2 RT R, BIAR RN B R AR AR
UISRAE A T AT SR — A 220 R SCH A, FHL
1R — WA 2R, S5RGBT A iR, 245
REMERA AT EZ T k2 - Mk
GRS SOk R8T 3 R WOk (VR
v, WARTE . HOKIESE) . e dr i (ROKAINERSE)
MO I GERGIRAS . R . AR 5)
M T = AR T B T P, T PO AT AR A
PRI 2 SURTAR B CH 1 =A%, aa TG (AR A
FoAR BEAT BARL 10 28 (4 2 AR 302 — P AL
T

FIRG, fERERHa 2 2T R T ib e 2%
BB, PRHORIF S ik 8 32 A v 7 A £ K
(3 3).
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*3 EREAZEHFMEAIRK
Tab.3 The research progress of polyploidy breeding of Bagridae family
mAmg e P20 UERSGRIE g e LR B
: ; inducing  dose or . S
species ploidy treatment time  duration time result references
method  temperature
W P, fulvidraco =A%HE  Z5MALFL 450 pmol/L  ZKE/S10min 15 min 20, ANE T [66]
6-DMAP
HH P fulvidraco  =AEHE BRI 5°C ZHREJE2min - 20 min R R B = 5 55 S 870%, 41 [67-70]
A 39 = AR PR (5 £ ) O RG H D25 %,
I TR AR BE T 5
B P, fulvidraco =A%k Bk 40 °C ZHEE2 min - 2 min JHRJIER B 0 B = 544 5 43 26 51860 %
F IR ) = A5 (B kA ) IR AR H
H40%~50%
W P. fulvidraco =A%k BT 4°C ZH 53 min 10 min J iR = A A0 R AR X B R A A [71]
58%7H153%
Wt P. fulvidraco  =f5k #UkTE 40.5°C 52 HE J52 min 2 min JHR i = A A R FAH X 2 5
59%7F136%
WU P. fulvidraco =A%k #KERIE 550 kg/em® ZHEfE3min 3 min JH i = A SR AN AR S S T 3 4 A
K 55%7F154%

M P. Sfulvidraco W fifk MR

(40.4+0.2)°C ZH5)545 minfll 1.5~1.8 min JEBHIEAEPUAL 2 5910.61%~62.16%,

54 min/E A5 H AR IR DY 3R R 11 11%~75%,
AHXT H T 2 89.77%~36.05%
WFt P, fulvidraco  =f5k #UkTE 40 °C 2 H J58 min 2 min EEAEE SRR NI33%, WALERN [72]
78.6%
S P. fulvidraco Ak KT 4°C ZRF3min 15 min SR E SR NG63.3%, WLRN
82.3%
W P. fulvidraco  —f%k  Zi¥ab¥ 6-DMAP. CB — - SR R WG,
i, & T A~

K AR B 125 R 24 W) A B ik 35 7S 5 £ 2 52 K DR
ARG, PR Rk S IR SO i
AR T, X 53KCED s
R MM . Har, IRECE S M@ (Clenopharyn-
godon idella), # (Cyprinus carpio). fif (Hypoph-
thalmichthys molitrix). ) (Carassius auratus). #
(H. nobilis), L3 b5 % 4k 4 (Oreochromis mos-
sambicus). K T i (Larimichthys crocea). .1
(Pagrus major). ¥t D 4 (Danio rerio). Wl 3k i
(Megalobrama amblycephala). # 4 % (Paralich-
thys olivaceus) 55—+ Z R 2R 1 & H =14%
B RN R AW g RN S I 2 L X Y N e YW 4
AN B, WM, M= BEAE  (H 3R E 2R
R GRS IR AP — 2L R, I &
BRBCRGF, (H A = HLEA 8, X 28 J2 5750
IR HE R s W PR S R R MR IRRE
B SRR B I E G S AR &
AN Rl 5 ARAT = — e, R, Sk —Fh
FRL. TCRE . %A HARMA B Z AR F M5 i 2
A Je R S F R B T 9]
ATMEZRE  NTHERE SRR KA
WERZ R B Y IR BEAT I . RARMERL & B BORE T A
YUJE ANBETER B b H AR AL, N TMERZ & 0
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IR 1 AR Z i N A B 47 35 4% ) JoT %) 3% Ab
M, OHWR, RAMZKF A S 2EAG 40
(T N | it 3 NTUE SR C N
AR DU A2 BHL 1 27 — R RS BRI 2R i
RHE T FIHIMERZ LR B HOR, AT AR vy 4l
FASEF R F, KL, MR TR AT
B A o5 A B A LA Y W T ZE AR S i
R HNR IRGPRG TR ] S B Ry, N TS
Ly 95 AL N T35 S EAZ & B R il A5 . H T
NT B R B AR (C. gibelio)’™™ . W15 (Onco-
rhynchus mykiss)" | g 2 6 PO w0 A
BEY BT BB B AR (O. niloticus)™ . 1k
fif; B A ) 6 (Gobiocypris rarus)®" . ELARH B 4
oA AR o G v B R 2 A O ARAS T MEAX
REmBIFC W TA™, b TH AR, %
SyBEAE, AR HA SIS ARG, U IR
Siag =SB e O = O TR ) 0 S O e g
HEH R S TT 1A

24 SFRICHBEM

OrTARICH] B MO R 42 5 0y TR
BB = FRE M RO, 2RI 53R
FH AR R AR SC Y 70 TARE, W BAT PRRAL
SR 507 e PR R DR R ) R A T BRI R A
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AE MR H T T bR C S B A - Ok B
ZH N TN E R L, W FhRiC AR
FEALFE A KT I 4 2 B M (sequence-related
amplified polymorphism, SRAP)""  Ffifil 4§ 34 £
A P DNA (random amplified polymorphic DNA,
RAPD)™ | 4" 3% i Bt K JiE 2 5 1 (amplified frag-
ment length polymorphism, AFLP)™  7#% T 5 DNA
(simple sequence repeat, SSR)P* 4L K 4H I
T ¥R DL R 3 A R e Je ) B IR 22 A I A il
(single nucleotide polymorphism, SNP)"" 4 T 4F

K DNA BRICHIBFTE -5 0 & 1ol e, Jilid JF
Jie—SE T F 2 BRI A KT NPT 3% 55 73 T4
WCHYITF R, SRS EEZ TR 2 AR,
FR LB E TR B E SR A B F AR AR A
Oy TR bR IC AT BRI R0 A, AT T A
BRI TH BE, I T E AR bR
B FR IR AN ISR B A2, A P 47 % 1)
BRI, T LASEAT e &, Aa R ps, SRR
B R BRI CR AT

AR, BARHAR S TARIC RIS 5 BT K

F4 BEREESTFIHRICEHIR
Tab.4 The research progress of molecular marker breeding of Bagridae family
(LB A AR WA NE o =P
species method characteristics research content result references
55 B P, ussuriensis  SRAP TE o 575 AL MEERE RIZHDNA Y 2 WA [R 51 W0 4H & rh i th 1206 21 37 [101]
AT TR, ik S MR W EEMR. SAMIFNTIMAS
ARSI 43 Fid
595 BAUEE P, ussuriensis  2b-RAD 5 o5 L PR S FUREE: FF) 1 I BLADLEE 0 348 B 34N kAR S R R A RN 7 AN 1 [102-105]
HEAT T BREIPE N UIAL SRR IIDNA 5 547 51
WUFF,  UL% 5 M R 57k 7 41
RS P ussuriensis PCR. WIFF 5 G BT OSBIME . 90BN KA HEAT 43 B8 B — A EEPEAH AR IE PuGTS4
m
B 95 BUEE P. ussuriensis 2b-RAD GRS FIF20-RADFEARMET — M msr et —HE54EK, FE, LKE
PR 5 B AE BRI SEMISRMQTL
95 BANEE P, ussuriensis PCR 51 L 5 B A T AR SR R M ) R 32 M 1A 5 O B A A T R
U S A R A S PR
LR Ft P. vachelli SNP A MR BLIRTE R R A R B R Y L A B 12 KPR AR OCQTLs 1[106]
b Mg, TESCERA DX HARSGHIREE AN MR RQTLs AN R S A0 ¢
B TQTLE L QTLs
WHiH P. fulvidraco PCR-SSCP K X 3 F A MSTNIE KT AL TR A AJE R Y 2 52 i o 1 38 390 #2421 [107]
ZAMRMA S, HEHAERKE KRG FIZEEA, DDEEHE &
RHEAT RIS AT A 0 0 A K PR O AS R 3 R 7
W P. fulvidraco SSR. SRAP. 4K F T B B AL E S BN, I RIS M3 QTLIA T A T 3% 5 fi 1) A& [108-109]
TRAP FH A2 3% 4 B s s i f S AN AR K KRR RIC S B B R
AHSMIR AT QTLE fir
Wit P. fulvidraco AFLP P FIFH20 N AFLPEI M4 & 5 M3 8 fE4 N AFLPSI A& LR T 64 [110]
AR AR 1) 3R £ 22 S A7 #5370 WEREAN % 18] 22 0L 1 1 S (0 7
ZE5E, AL s B A AR N
WEVE I LE15966.7%~80.0%, 24N
R AT AN AR S LR 9 100%
HHE P, fulvidraco AFLP PR AL T Yt R IE N RIPCRES B J7vE, 0 i HE RE 68 7= AE X B Y Y pA 45 57 [111]
W F L S E MM FOE AFLP B & 24, B LBl N
Rl RSO A P R B T I SCARFRICIF
e
Wi P. fulvidraco AFLP TS SRA256XTAFLPS| Yt HolEi% & & 0 i th XS AR id 44, YIEBIFRIE [112]
AMEXX. XY YYBHTIERAHE 24, @S 7 XX, XY, YY3Fhis
FEPER S e HA
Wit P. fulvidraco L2 R S N o | A XXOPE . XY EMY YRS 1. 50k 2214k B v 2 f 4k [94)
Hi2E AR R LU B S50, MAOREE TR . I HL7E 25 25040 1) XOKME
RIS T B EE T R g A UR S XY HEPE RS SEAY Y HEPE RS S
SR EE A B RILEFE . 2. NS KR
PRI E 82 7944NSSRs. 26 4504
SNPs A4 1454 551
WF P, fulvidraco RHEvkE XY Qe REBIFRICPI2-Y MIXGE FFR T 3% BT Mg M FRiC(Y 1. X181 [113-114]

AR EBFRIC PI62-XHEAT T Yetatk
SBRANT, Foth TIRERESR
FE AL 31

XY1), fiesa RN m N T %5 B4
FRY Y B A R XY R XXM £,
I BE A R X 43 S [ BT AR T A R
XY Tl XXM F
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R4
LB HA AR WA NEE o =P
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Review on genetic breeding progress of Bagridae family in China

ZHAO Cheng, LIYao, NING Xianhui, WANG Tao, YIN Shaowu"

(Jiangsu Province Engineering Research Center for Aquatic Animals Breeding and Green Efficient Aquacultural Technology,
College of Marine Science and Engineering, Nanjing Normal University, Nanjing 210023, China)

Abstract: The Bagridae family constitutes an essential economic fishery resource in China, with species such as
Pelteobagrus fulvidraco, Leiocassis longirostris, Pseudobagrus ussuriensis and P. vachelli possessing high pro-
duction and economic value. Research into genetic breeding and germplasm enhancement is pivotal for fostering
the sustainable development of China's aquaculture industry. This review systematically examines and projects the
genetic breeding advancements of the Bagridae in China, encompassing selective breeding, hybrid breeding, cell
engineering breeding, genetic engineering breeding and molecular marker-assisted breeding. The review aims to
establish a theoretical foundation for the further scientific and rational exploitation of Bagridae family resources in
China.
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