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Tab.1 The statistics of production in recent ten years (2007—2016) from China and the world"!
i KIR D fishery JKFEFE5E aquaculture
year rpE AR/ LA/ % v = SBR R/t L A51/%
China production global production percentage China production global production percentage

2007 14659036 90448361 16 31415131 49940889 63
2008 14791163 89472107 17 32730371 52914703 62
2009 14919596 89182565 17 34779870 55690829 62
2010 15414830 87814958 18 36734215 58962053 62
2011 15768630 92176886 17 38621269 61796344 62
2012 16167443 89519362 18 41108306 66443023 62
2013 16274926 90573418 18 43549739 70154486 62
2014 17106547 91205442 19 45468960 73666433 62
2015 17591299 92655917 19 47053234 76053701 62
2016 17564280 90909868 19 49244101 80030862 62
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The schematic diagram of the effects of environment, gene, gene-environment interaction on growth of aquaculture fish
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WAFTE—E W 28 5, T AX b 22 S 7R AR OO B 72
WL 2 s R o ITJL4E, LRI R
BRI BIET, A= arkls 2 Sz o) L JE,
KA Y AR BORA AR ], AR A=A 4
()T i BETRA BN R, X WA KRR
JE s iR T 22 22 B VIR 43 1 LR B A 9T AR,
ARG R B T B, JoREW 2 B BR Y
Kk
2.1 BEEREXEREENEHHRER
211 BEERKMBEXFIEZERZBEREREER I
WA AATEw AR B, A K2 i 22 BRI 1) &
AR PEIR . BRI BT XA [R] 7K
FRHH AR A R T T 45 A A G SR,
{EL A KR S R 308 6 14 4 B A o 52 4 3 R 2 fH
B E S 2 YA, e 7 —8xAdk
PR B R AR A 0 R R RRE DG %, A i
S AET DK 198 7R UL PR A A i 4 PR e v 1 2 R
3 DA A R 4 i 2 A K i T g e B R O

A KAl (somatotropic axis) [ A% 3 K = EALHE
ARWEILF(GH) . KM EZ KRS H (growth
hormone receptor, GHR), fi#i &) ZFE A R FHL A
(IGF-I il IGF-IT) , A: K IR B R 5L Al (growth
hormone releasing hormone, GHRH) ., = K ZE il
il 1 % JFE H (growth hormone inhibiting hormone,
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GHIH 1§ somatostatin) &5, X E6 Xk R 75 & 5 1 25 1
B0 R A A B 2 i AR b 4 B OCE A
@l T, 20 b — e R R A KR
Jo & AR AR B 5 S 0 B A R, R
& (insulin) . HIR AR % 2 (thyroid hormones) . ¥
F Jit % % (glucocorticoids) %5 1) 0 7E % #h I,
GHRH F1 GHIH 43l # F40 GH 4 1; GH
N5 534 TR HL ) GHR 454 GH R4
J7 e IGF-1, IGF-1 iy A KIS G HE A E
W E A LA IGF Z AR 145 A i U IGF 3
BAARGA R RO 43 BB, DL AR T GH FL
RIZKF g K B EZAEH .

WL R HE R F 2SS (DIRAK
i & KL X (myostatin, MSTN), % 5EH # 2 fig
ek T /MRS, BEETEd . XS B MSTN 2
AL g e e 2 S e I UL IR sl 2B KL ()2 L
Y R 3 R % (myogenic regulatory factors,
MRFs), %3 M Z %4145 myogenin ., MyoD . myf-5
M myf-6 55, XL 52 5 BLA A S R,
I H RGeS i B gL kU, BAN, b
A — S H A L g 2 B S A KA OE, /i R
2L [Hl (parvalbumin genes), ‘& 7E AR LA HAEH
U0 WA ke IR LA ZT 4 A st B
AR T, &K i & 52 K -4(melanocortin
receptor-4, MCAR)XT 415 & SR A e A 4
ZAEUT, E LR (ghrelin) bt 2K 4 1k
R I E g7k 3 G R s R (Y

OV A K i B9 A 5 3R I G 2 32 28 e AR K i
Y AH OGS PR AR RO B T BB AR, X
SO L R ) 22 IR 23 32 B R AR AL FE 25 520 . 4
A A AT 3 308t 1% B ) A ) YL vl 45 2k T
AN [) AR 2 28 J5 AR L 35 A% B 8 5000 114 A A T o
PR TEIX B SR AR AL R S T e HL AR KR S5 AR
A Kl B R A A A2 AR A 2 R (1GF-I,
ghrelin)F& ik &t 5w, X AR KR A A A 3
[Xl (myostatin b, somatostatin 1) ik & W 5 {0

S, XA 2 AR RORH G 32 R A S L
FEAR A, — 5 R Je 2L T A KA DGR Y
ALHLRIZEE T HAl, 55— WA o F iRl ik
BEMERM T RN ERER .

212 BRERKEXBEBRNEMEEER i
R R E Z TG, BT LR A KA O
R IN P a oS T By PR R 970 R R PN P N T S
by 5 PR 0. 4528 A4 7 HC AT e SE 1 5 g 1 A E
JUUPA A A P8 Al A 34 21717 A8 25 5 0 AR 4 o DAL,
P A AR A DG At fige 1 6 PR 1) i 2 45 A6 52 3] R
B G  IF H, BEE P EORR R, VF 25
F e I R R K J R 8 D7 R T I T A
g 35 K& PR 1) 9 328 15 5 57 7 T e B e 2 O 1 I
1 QTL A | AN 41 e oAt > 1T
AL Lo U200 DI R Sl o 24
X S5 ik ] 7 4 BE DR 2H B s A K b AR
K AHE SNPs, #4T QTL s A, ik T 22 R Y H
e e 5L, AR 20158 4 12 X 2607 0 AN [F] Y
AT ARAN K QTL /@, & 3 —L 5k K
FfAE 2 16 90 g &g U4 Py A K
AR E TR QTL X, IR — s K
AH O A fie e kDA, A0 36 R AR KRR DR 1 4 A B
(epidermal growth factor-like domain, EGF- like
domain) Fil ¥4 A K K -F B (transforming growth

factor B, TGF-p)!'"™. FI i, 2244 KAH Sy
A 35 3 (R IE 7E B 20 9 A B2 Hp, S BB LR 1 &
BT T i A R ) SR 21 S B SCRE R o
22 ERFEMERKMZIE

22,1 ERFEARTIERKMENE MAEMAEKSZ
FRRE B AR . KO LRG3 B
X3k — IR SRR R B 7, — P E A4
BIEM IS BT, UK — DA IEg S A&
11030 5 e [ 3 e — X3 14 5 A 5 R %) 78 A
(BGRB8 SR AT e & ol 28 % 5
Yt B ZE RN TS PR, SO 2 (L TE/ R )%
R DR T 9 G Al 3R R % 2 1k AT T B
2R AR R T . RZHFITE X T — Lo
I 5 A KR AT ORI B, 2 X BB FE K]
o A% R 1Y 2 R P (SNPs) 5 4= K A B3 A
KRR, PR RREAE K N IR IGF-1T 1
IGF-TIM4 (B & L3k 2), T SNPs 52k Ky 5%
3 Bt 2 H AT P G T AR R P s AR S T Y
W gE A5

222 ERSHMTEREMERKOZW R SRR
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TR AR SN, R I X BEAR ,
KA B4 A 5 B2k (insertion-deletion, InDel) | &
48 DU (T s ) . iR B HE 451
T, CAMRE LM ERMXERE A InDel 5
AERKMHOR B UM C . Li U2V 3R 1 R
(Micropterus salmoides) |GF-1 L[ 5|3 X |77
TE 4 bp WY FI AT He, AT A2 T P A
AN B R, X AR = A W R, Hu 2020
TESE |GF-1 ZERAY 33 XA B T —BE 79 bp By
InDel 5 HAREIEIMBVIAEC, X —Ft InDel A
fit 32 PR 7R o 2 K 7 A A S R A ) o A e e )
fER fi MyoD HERHEHNEF 1 HAIH 6 bp
(AATAGCCT)H & fouk 2, HELE K BOA A Y
AR AERKN TR EEmW, BT, 7K™ IR5H
s, ARG MR, BLDKHE DU A2 Ak (]
HT I K AR B & A A SO RE D &
ZPE DR DX AR 7 A B, RGP 2 %
ey s, nfg | B ATeE | ERFNEG, ARG
ZAEA AR T A28 ARt 2 4 L IR 41 i % A
(R4 DUECAR A6 5 A oA I 2R AR PE Y
FEORE, AR A S 6 2 5 84 my ke Dy
AR — S R 248 D nT R HAT AN R 9 AE Wi
PR AR 0L R, LR DU AR A T A
K52 (A5 )5 22 58 2 09 Q0 .

223 FEEEMENEKNOE  RAEREE M
BEY AR fk, W FREE 2 AR KRR 5 AR
EERCEZMEMN, H ik D& n e g 2%
A () B T 3 SR R N T 0T A A G
IRZE B S T 7 A K 248 DU DL A AT
FufEEAEKIEN, NTIHESEMEKRCH 2
S R Y- e 1 3 S il AT SR
IO =8 2 5K A H ) 4.21 1,
b 4T B 143 A5 SR O R Ak
(Carassius auratus red var. 9 xCyprinus carpiod')Fl
“AER H A HE(C. auratus cuvieri )y Az (1 2 A,
S U5 DU AR A B A — A% R 4 f4.(C. auratus red var.)
P A B, S DR AR B R v R A
PRZTEP(C. auratusred var.);™= A [ 2 ) 2 5 EB
P BRI AR, BRA B () AR SN, 5

BT S — e R Hofh— gt
gt & 3 B SRR OU T AR R R DU A5 AR 458 7= A
() T B = fE R GNC) A K BUR K TR 5% 4k
(1 =ABR GNP — A5 2N), FILR 375 % 55
B 3NC, HKSE 3NP, & aNPEBA
SZE R A RS T A0 =5 KGN EA
AR AR AN A P i, Cleveland 251
T ZARARTN A SR A8 A AR I B A A T A £ P
S, RIS PR AR Ak G o] 52 e JE PR 3% 58 A £
BRI RM, SR, AR E Mk 4 i
TEECEAR, M7E =N Jo 281k, M7 H e i
[B), = AE A A R A A G TR R A B bR, R R D A
1T =5 igfbp (IGF binding protein)&
NRIXTFE, &M T IGF-1 B FI %, tgfbr
(transforming growth factor beta receptor)#l smad
(mothers against decapentaplegic homolog)f¥ & iA%E
B FEE L TGFR B BUS M2 5, DAL
IR (myfs, mstnla, mstnlb)ERIE2ZE R,
2.3 BERWMEKHZN

1985 4, Zhu %01 Yk 5L R AR G2 2
B, 50 d JE A & 304 IR 3 DR i oy A 3 G
MR b, o TR B E AR A, JFE
AR T B BRI AT RS, R
ARuiz B Z oK™= 325 a2 v, Horh 2400
S A KRR (GH)BE K Ry B s 25 D] (4 2 Bk
[K), 38 3 5 Py A i S R e 2, IR B A 2 A K
A H /. B AT s BE S R il (Ictalurus
punctatus)!'*® | Jg 8 B 4 A SR g 0 28 b g
53 34 3R U 3 3k e B PR AT D) SIS [ AR AR
P R R R A PR B A Ry A 4 i 77 2R A
KR — R 2o

A BIF 53 Xo) B DAL e o 5 A 0 2 A Y
WTEALTI AT TS, e B 5 N #0274 RHH
RO A e A g R U T T Al 3
PRk, i ELA I ek U4, e A At A
PRI TR AR R A I AR ik
WhBR S A Bt b ) LA A DG B P 7 A — 2 15
Wi, Eppler 25U It GH 5 5L 8 % | o 44 oy (FF I
174 55) 1GF-1 IGFBPs £: [ (1) F2 5 11 Sl AT 4347,
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R IV FE N B R ISR IGF-1 7K P4, 1
JFRESREY IGF-1 7K1 7] BE R Atk T m iy A
M. Zhong %1% B GH 4 LB GH /K
P, LI 7T ke A T AgRP T BRI,
W T B R, M T AR . BT AERKAE
SR I (19 52 2, GHL B 268 IR £ 288 A AN 119 PN 7
BLH ¥ oG — ARG . ok, A s L,
M R A A0 2 Y AR K I B2 A 25 5 R A A A
(trade-off)Z J5 HUZE S, BIAE LR IR, FEREE
HoAt 7 WIRE ST 00T e, Aniie bkos AR iR g1

AR FE P HOR BB A R 4 97 A 2R 1 AR
KPERE, B AFFE —LLn) l, F2 2 RIAE — L%
LA 2R RE R IR U PEAR, A1 IR PR E A
TR IR &t AR Bl B 2 RS B R A
R IR B PR £ I8 AN R DR 1) st A A e PR 5 3R AR K
R K NI HE A 06 BN DL A o et
AR GH 5PN i ey 2235 1T e 5 56 9 41 rh AR L [
P UL HE L, SR NESE AT A-T B4 X
A O R, R R & B LA BEAR Y GH 4
PRI RRe A O, FE— R L PR T 5%
AR ARMR . 735, PP IR AR R
FE L EWMCEE | STk W S 2 ) TH Y [
24 HARKEXSFIRIENTFESEAM

S FARic il B B Fh (marker-assistant selection)
St AT E YA —FP B f B brdER
ATRRSE . ATRRE . AL RE AN, IR g A
FYHTN TR BT R AR IEZ
—UO% 3205 SRy TARC S H ARk I R % %
R AR, ARSI AR L, SR — 20
H b 8 3 R 7778, DT 6 Bk £ H ARtk 9
H o 107kt T v O B 5L B s A A Joe L i
e L R, BeE TAAGE MK . 25
SR K LA BGst AR HLHIAN TG SE R R, AR &
MELS B AR AR B M OE, O
CATEIR R RV P | & & 3E 45 2 i b
FH, B 28 K 22 850H A 57 5 £0 288 v iy i AT SR A
FEAR Z (M RIME, FRH 0 28 4 1H iE A 4y F B AR
PR AR — BeliE U s Herp 2 52 A — Ty
FE TR 2 8 228 B MR s AL L i AR 15 2 58

L, o5 — i H R 2SR R = K
RO AT FER Sy Fhnid. R, FE S T4EY
SRR R O P BOR YRR R, R 2
B IE LIS 2] T ik, wT AT, 2 Fheic
B TR R SR K = IR 2R A T MR R B (an Ak
Koyrh &5 3 MORBE 2 1EH
24.1 BHEKMBEXEIEERE SNPs i€ 4
KAK SNPs fyzdEH, xFesidunm5EKA
KM L I FE AT SNPs #24, DL & XF SNPs 54
F R 9 S 43 B 2 B Rt 2 i A L 1) 7
SrFARer Rt R R HE R T M S A K
A FE A, i8] PCR-SSCP, PCR- RFLP,
W 7 45 17 AR AEAS [R) f0 28 v R 47 A 4R DG MR
SNPs fi 24, F4RE] T —Ln] LIHFHBh & Fh
B4y T-FRiC FIAE R i SNPs 75 . H A% 5 18 Y
W 22 4 e A K BlAE SC R IL A AR R T K
JGR R B BE ] 2 rh (3 2), IR RIS T NE
TSR 3EEX B ESI ESERKE
F LM SNPs i 5 .
242 KEHKMHEX SNPs Ik 5EM EHK
JE 2 LR R R, BR T EU AN S R
WAL, H R A R H A A KA OB PR R
il 3 LKL R AT R IE A o T e AR B LA AR K
S AT M g R AR o R, USSR T
bR S B AT A KA OE SNPs A 8 )
A A7 B R B 22 1 OC T, IR R I LA RIS
(I . WFIE 2 RS A BT . i3
DR AL A 1 Si 2 W A R P s U 1T | B s R
fit U g U2 A e £ s v 31— 2247
kK RE ., JLRAKFE# LK B HHCH SNPs
A7 S FNBE L5 2 AH G B it JE R o ok S R i 1Y
S FRRIC I 5 fr, FE T AERK
FIINAL, (R BAh R ok oK ™ 375 8 2 43 F-hric 19
HE AL LA S o T B B R i — P R e sa 1
HE MM
25 ERSEKMARIRNG

X531 T 255 PR X6 A K 52 i e 3253 7 7E 79 55
SR R, PR A K S e T R R
MPEURAON R . RAEERKEZ Z RN RER
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F2 —LEEHKBXFEEER SNPs fHiRFEE R

Tab.2 The information of screening growth-related SNPs from some major genes

ihg FPH WIS 4
function gene object
Al R BMERN(GH) ¥ #i 4 (Pelteobagrus fulvidrac)!'™” | # (Cyprinus carpio)™” . # & % 4k

somatotropic axis

(Oreochromis niloticus)!'*! |

K # f (Larimichthys crocea)!'™ | #f (Siniperca

chuatsi)!'**! | %1 ff1 (Ctenopharyngodon idella)!>*

HERMEZERER
(GHR)

% @ ¥ 4Efa(Oreochromis niloticus)' !, @il (Cyprinus carpio var. jian)!

156]

S EREE KR T8 75 5 %k 1 (Oreochromis niloticus)! " . gt (Cyprinus carpio var. jian )I'** i

A (IGF)

i (Siniperca chuatsi) 1 B # (Siniperca scherzeri) 4 Z 3¢ #1215 ¥ fif: (Salmo

salar)!'??! | K I B4 (Micropterus salmoide)!' >

JoE 5 AR A K T4
4% H (IGFBP)

UERENINSEEERS

4 (Cyprinus carpio var. jian )!'**!

WLA A KM LN K (Larimichthys crocea)!'s” |t fil(Cyprinus carpio var. jian )" &% k4
(Oreochromis niloticus)!'®! | # i i1 (Pelteobagrus fulvidrac)!'®® | #§ (Aristichthys

nobilis)!"* | 7 7 f:(Salmo salar)!'®™ | 16 45 J5 fili (Takifugu rubripes)!'®®! i fi§

(Oncorhynchus mykiss)!

167]
N

%I £ (Ctenopharyngodon idella)!'®®! | S &) 7 4@

(Spinibarbus hollandi)!'*

regulating muscle growth (MSTN)
ALY R
(MyoD)

5 AR AR R AR5 BR B R Z M-

regulating appetite and 4(MC4R)

energy metabolism

VR ML PR 2T 2 A% st NHE SRR

regulating the relaxation of (parvalbumin genes)
muscle fibers

K 112 % (Micropterus salmoide)!'™ | 4 #F (Paralichthys olivaceus)'’! | i fa
(Ctenopharyngodon idella)!'?™ |

i & % 4 fo.(Oreochromis niloticus)!'*” . '3 i i (Spinibar bus hollandi)!'*”!

Wy i (Lates calcarifer)!'®

2R MBCR TR, HsHE 2 A AR R 72 2
ARKEENFEENR, EAEKERGEET M
[TECS NG TP U e P O o5 S8~ 3PS L T
il 2R A AR A S B AL IR A R R - 5K
T ) — e BL A B9, 3T H ot & 30030 S 5 RO
Z S R A (BRI SNPs A7 )X A 52,
LT E AR, RIS A ie F A H
FRAz a5 o

Bifi 45 53— B ik A 2 25 R 3 I R
PR K R, 5T v I B R 8 T VR AE R
A58 L Ath B3R 1143 A i 1 B 228 T JRE B A 5 K
AL X EeT7 A HG QTL BT . A BE A
KR AT L AR LR B, DL S ;e o i 45
LR, 256 SR B SR 5 el f DU P He R
) BSR-seq 1 QTL-seq 7£ 4= K hric i 1% Ty 11 22 B
5 T8 LR AR B A i S LA, TR
] P I FH I S o 3K S 5 T g 3 W ) 40 F AR il
BREAR, HiE—LEIEC A A KiE g b E 2
AR E A KRR PN, dok R e £

R R RY A R A SCEE Y, & A B T2 dh
TFA KX — S R B PR 938G PR P LB, AT
255 T 7 BN R CRERR 4 70 AR i B APEOR

3 ERMREZEERXERKZM

P ) 1) 24 K 22 B 3 R AT LA FH — A fRj BB Y Sl
fif e, WD R AI=FLF A+ 3155 (P=G+E), [Hix H
S LG Ak T VR 2 ST R I L RO Bl AR
R N AL 5 56 R 5 R85 i A BAE A, B 3R
Y =35 [ Y+ PR 5% + S X R 5 3R 8% 9 A B VR
(P=G+E+COVgp)' ™, X Fea 2 5, FFMYE
FRBE I AE B AE AT LA 20 U3 PR X PR 2 1A
AR B . BT LA AT B A O — S I PR R
B T (R AR S, T AE A HAb AR S T
FER AT A BEAE W AEY R HRZ, HA
I g F g AT g 20 AR A B, o Ao
XA R T RME, FEBLSCh, LN 53R
M AH AR 22 45 8 Ry R RIST, R R AN RE A 28 7E
1 7K B AR SR A BE R BT AR st i R AR
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I REE B AR K MR 4 F 72, STk,
RN ERIE ) AH BATE FH R AR R Ath A R 14 5 i 2L
TR R B B b 32 BB 20 561

BE PR R R B A AR BAE H C A — LE 57 5 2
AT B SE . BESE B AT T AR A B 7 (i
I IR SR B RN SR R G (Tt
B VEFROKIRIE R GE . AR S )0 L R A R R B 1Y
M AR AT 758 4 Saillant 2507k R i
AT T AR RS T (AN B I 3 RN SR 0 2 ) (R o
()15t A% 00 RN RSG5 SR AR FH BAS I, 25 &
PR, ASTRIEREE T WO fo 118 A ol 38 32 8 A2 B 1k
WAL RN A5, [HA R B EE T B R E 1 AH PR
BRI, B R 5 1) A K 52 380 5 DR AR B 1 A
AR RS, B SR X R AR RIIT R
Pt &, Abass ZEU7THRFSY T BE S S RMN, i il
(Ictalurus. furcatus) L K & A1 4% 22 # (Ictalurus.
punctatus? x|. furcatus?) A1 i | HEfFE A [R] B
KGR 00 3. 6. 9 FIAKARNL, &MERE
S0 B, 2 sc A E B A SR RN i fef A K R T
PR TS EREERGINE] 3 B, BECSORMFE f Y A
A ) R TR XS5 R AR U ]
RURNER B B AH BLAE X 28 28 A AR R R = A T
S

FAHN, Wang ZEUTIn) 3 Fhds S5 L6 (Cyprinus
carpio var. singuonensis, C. carpio var. Wu-
yuanensis fll C. carpio var. color) X &1/ %28 Ff
HEAT T 5L R B 5 R AN [R) 53 9 8 ) A A G
RIS, & BEE(C. carpio var. color)fy
Az K 32 35 A 32 RO (IR S8 AR P RN ) Y
SO, T A2 H KR RN PR 558 AH B S e 55 o IR,
iG-S M T T e F . WA EER AR
BRI £ (Oncorhynchus kisutch)Fl1%% GH 3t PRI4R
FRRIG fa AT T S5 R A IR B A BRI T AE,
T IR e B DR R £ 5 AR PR AR R i
AR T AFE PR B, A B YRR RO
T, SRR K G0 ) A K R 24 TR LA
i YalF R Y0 B —E BE R, §E A
(0 T A RERER 8 I3 1 H ot B 22 K 4, SRR 5% 2
DRI B A AT AR o AT 57O s th R T 3 [ A
S AEE BRI EAEH], R 10 0] L R 5T e I

Al gExt A KR AR K

ITSEAESR, WFgE B X SN 5 IR B A AR
WFFE B BR A 2 B 758 22 48 - Mas-Muiioz 2577
XA SR RS T Qb IE TG K RS, HIFRG %
FE L B, TR A N [R)) 2 DR R AR A EAE
X R 5 (Solea solea) 4= K By s Ml 1Tk 5E, AR
TE W Fh IR FE PR35 T A AE AR BH I i 6 PR 5 15 9 A
HAEH, SXHARK AR, I H, WAFRHE
RGP A AR B B AL A G PR RAIG, IX R
MEIIK Z 40 e g AR S DRI R, ) 9t 3 P 155 0k 13 m
REAS A4 . 53 41, Turra 21 7*TAN Bentsen 2517
X B B A AT T AR SR FH R G0 H FE R AR HIR
5EAH BAE A K g i EoE, AR B 45 SR
HA -8k, WP P AEmbeiin i 2 IR,
AN TG B R 8 B A TR E B, —Fh IR
H 5 B 114 i DR Y [) R 2 g — b B35 H e 1
B i 5T 45 R R B MR A T IR
AH.

MIETEC A MR ROk E, AR BT
AR XA RIASE K 1A, HIE 5 A5 A0 HAE
HAREARRNZES . FHit, A8 SCEBCEN R
ERW AT MIE, EHTT R T FR 2 57,
Seib AT e SR G S5 R Y 5 BB A ELVE B SR g T
5%, VAL THH AT B8 Y B 2 i SRR B, X 7E KL gk
NG 00 B AR 1S AR SR F B 2

4 BEERZE

JK 7 S R A0 28 HE A SR T A B BRI
BN, DAKHE N SR EE A TAE TR R, PRBE e
A AR I 2 19 SR AR A, X AR A Y s i S B
R RO 1 — O . R DB B SREE
FEIRIE TN T A0 i R A S AT R X 2 AR T A
AFFEEL, R A2 fie DI 2% 1 2 Wil R e (7R BH 3R
SR B H b, (R I 2 5 PR B A5 7™ i b
AR ABE A B B AR . ROk BB 19K R
SR, VR 22 BRI IR AT LA B KRR EE 9 R
PR, X ARG IR TR fe A K B
R HINE T 0 AR BIBIETE N 24 B 22 1 2% JE SR
A LI A PR A 18 R AR A Dy sl v 7 A A
1 NTISpriEey IIBEIE TN STMEN IRl PN IRy S
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Z% . ARIFE N T 2Z 18] A B Z 0 A KA 52
M, 32 AR AT ST A R R A

FEDR A R PRI i By A A, H AR R
SRR AR R B RN R &R o W E
ORI A AR SR AT Y BIE 5 A TR B 22 A AR e S A
LU0 SO0 7 S e i A W 8= R UK P e N ]
A IR il e s NS REWTIE ok =0k =3 S AP ]
HAr s Haih, 7k KRR F MR, K
Ak AN AR o X SR B 2 A
ﬁﬁ%%ﬁ%W%LﬁﬁA.%ﬁ%?éﬁ%%

A ROX — S R BOR P IR Y B AL PR P L BE, AT
iﬁm%%%%?%ﬂﬁﬁﬁﬁoﬁﬁﬁ%tz

Fr B 0 S A R A LU, AR IR SETE BT
TR B RS 7 R 2 )z, R, %
OrTARIC B AL A P 0t 2 SRS o

S D955 BRI A0 AR ELAE OO A R A R MR AR
PR 32 PR R PR AT b i — 2R, EH AN
XA TSR T R ENAR RAT R . BEE ORI 2 Y
WFFEAE BT SR 2% R IR A5 AL T R R T
MAEAL, AnAg e S h i T IR A ORI 8 5 5
AR EAE AL S, RO R I —A4
AR FRRRITIETT A o FEor B IAET 2R, DL
S L DR 55 BASE AR ELAE PO A= A AR 52 W) R B 4t x
AR AR AT IR, AT 5 K BIR B2 M 3 249 37 B8 i
AR MEAEA SR AT o OB B T3 7K = IR 5
RS e A S, IR S 51 5 A ik 3 LA K 4
R AR 7 R T NS R A A2 it B 22 B
BTk

BigT $iﬁﬁéaﬁ¢ 23 TP EAFR LN
AR PTR R M. ZRE . B, KRS
I FEETWH KA SU%, T e — I B

S Wk
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Abstract: Fish growth is one of the most important traits in fish farming and is of great significance to the eco-
nomic development of aquaculture. By investigating different farmed fish, a large number of studies have shown
that growth is mainly affected by environment, genes, and gene-environment interactions; specifically: (1) The
environment is the external cause of growth trait regulation, and its impact on growth has generally presented a
pattern of dosage effect. Excessive or insufficient amounts of several major environmental factors, such as tem-
perature, light and nutrition, may have adverse effects on the growth of fish. Therefore, seeking optimal conditions
becomes the ultimate goal of setting the best aquaculture environment. Additionally, regulating various environ-
mental factors in modern aquaculture possesses significant application potential. (2) Genes are the internal factors
that regulate growth traits, and their effects on growth have shown, largely, a relationship of causal effect. Single
nucleotide polymorphisms, gene structural variations, ploidy changes, and transgenes of certain genes have shown
statistically significant effects on fish growth. Since growth is a complex quantitative trait that is controlled by
multiple genes, finding the major genes and then using them in selective breeding becomes an important method
for improving growth. The technology of next generation sequencing presents strong advantages in the screening
of growth-related candidate genes and in molecular-assisted selection. (3) The influence of gene-environment in-
teractions on growth mainly derives from the different adaptability of genotypes to different environmental condi-
tions, which is characterized by specificity and complexity. Therefore, quantitative research into gene-environment
interactions is very limited at present. However, it may be important to consider the gene-environment interactions
before developing a program of large-scale commercial breeding. In summary, a full understanding of the impacts
of environment, genes, and gene-environment interactions on growth can facilitate better management of fish
growth, thereby minimizing cultivation costs and maximizing the ecological benefits.
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