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Research progress on the application of artificial intelligence
in fish breeding

CHEN Jianeng, CHEN Yingyi’

(College of Information and Electrical Engineering/National Innovation Center for Digital Fisheries/Key Laboratory of Smart
Aquaculture Technology, Ministry of Agriculture and Rural Affairs/Beijing Engineering and Technology Research Center for

Internet of Things in Agriculture, China Agricultural University, Beijing 100083, China)

Abstract High-quality fish breeding is the foundation and seed-source guarantee for high-quality, efficient and
sustainable aquaculture. With the increasing application of artificial intelligence in fisheries, smart breeding
technologies characterized by multidimensional environmental sensing, precise phenotypic monitoring and multi-
omics integration have developed by combining knowledge from the environment, phenome, metabolome and
genome. Focusing on how field environmental and phenotypic data from aquaculture can be transformed into
evidence for germplasm evaluation, this review summarizes the application of artificial intelligence in stress
tolerance evaluation, disease resistance evaluation, growth and feed efficiency analysis, quality detection,
germplasm resource digitization, gene mining, multi-omics modeling and digital twin platforms. It also discusses
the applicability and limitations of these technologies in different farming scenarios. Overall, artificial intelligence
provides new data sources and analytical tools for fish breeding, but its application is still limited by data

accumulation costs, collection standards, model generalization, cross-species transferability and collaboration

Wi EH: 2026-05-22; 4 % A #] : 2026-06-10

E2HH: BREAFRITHITE (2023YFD2400400,2023YFD2400401) ; 4t 52 17 & £ 7 Al £ 3 B BA 1 B 3% B (BAIC10-2026)

E—1E& : BRER(ORCID: 0009-0004-4410-9400) , 1+ , R BN IR, FE N B FEERNU E5HFEWHEXH R, E-mail: m13235475463@163. com
BIAEE : BRIEX(ORCID: 0000-0002-9635-8044) . ##% . T EN BT EHN M ERK R 5B EER W X X E A K, E-mail: chenyingyi@cau. edu. cn



12 0 LN ES I Y NS S 4

2026 4F 55 31 %

among research institutions, enterprises and farms. Future work should rely on improved seed farms, facility-

based aquaculture units and regional demonstration bases for long-term validation, establish traceable data

standards and sharing mechanisms, and promote the use of smart aquaculture data in aquatic germplasm

innovation and green, efficient aquaculture.

Keywords artificial intelligence; fish breeding; germplasm resources; phenotypic data acquisition; smart

breeding; digital twin

T2 FOR P FRARE 0 K IR B AE AR
LB sh Wy B gy AR R AR RIE W VIR 55 £ A AR %
I Bl A BUAC AL h B 2O 5 S T, K
7 SR B OE AR S8t I R BRI B 1 it e L T
b AR AL AN REARLE 7, 7k R R R BT A
FiT B2 B RSB K, 2% 28 B 1) O R I 4 N AR
AT RGN PO BT RE D D 55 A B Sk ARk
KA AR TSR IR R TR S B IR K Rl
BB I8k, B R M K S P B AR B A
A B P RE PR S5 38 DA ™ i B
TN Sy K R B E 2R T RS ME R Y
— VARV A ) 2 PR 20 2 B o AR e A A
AE ) SR A b ) A R R SO e ek
e 5 2 AT R I, 80— PR DA B A LA St
Z AR B )AL s BUA BF 58 2 4 rp A 2 7R ER Y X
FoftJo B R Sk A S EE A AN AR

AR, N TR RE A RN AT 70 b AR 1
B DR 2L T PR PR 5T T AR RE phe 3R A5 O T B
BB RO S KR BT B IR A R R R A R A
TR ITET S o TR SE OOk 2
T AT RO 0 B B AT Sy R Uk 5 2 5
R0 AR i 2R I 5 2 2 2 43 BT DU Sl i i TR
BB SO AU IE 5 28 5 MR 22 ) A O R
U TS o 5 e TR PR 0 AL S R T B A K
it MR G S s AT RO BE 8 T R i B 37 1
BIRFSE AR BO7 2R A BORMUTT iR BR800 7 A
X ER IS AR RS B i 2 1] Y 3 2
KRN WERENE, X AREAMREE
HABRECLAE MR ANE TEFTRR., £l
A WEFE R 5T AR 2R o AR 4R b A L — R R
ol Jr B AR 7 A BRI A, X Aol 5T 5 U542 4 A T 5 R
Fr G AR A AT 4R T I N AR 5 2 DR R 3R R M B B A
i 2 Al 22 5 Ak T2 BRI R BR ) 1 A Ak 22
PEODR B A AT o B0 28 A AR RE DR R AR A S TE I
WSS T+ Sz, S B B R R RE R
UE A=k T 3 5t 2 18] 1 56 R b T 1 — 20 W

BT, A LR8I IR R -2 7R - R 5 B [ o 2 A L
N T RE A R R G M08 2 JBOR 42 28 o i A o
f1% RO FH S %, B A8 R S AR ST A K el B 5
PR AL |l e R SRR 2 A e A e A
60 E K 2 A A R A AR A SCHE LU S oK e
BT A AR N R S

1 AIEREBXETINEENAGS

FI i 2 S N TR BE R A, 2 T A B
SR KT HEBERE g T B4R A A BRI Sk
SFAEIT . X LERR RE S 5 B ORI K AR
PEAR I 2 45 SRS REI A B it — P e os B
BT E . D6 25 R, N T REAE il 57 48
MOV 2 B =2 — Rl A R L R AL
ARG S R ; Rl LR ) IR T
22 2 A N GE VT 5t A A TR AR N O A A A
=R A R A SR S A5 B BRI A O R R
T £ R A 7 B IE A A B . SR SR T A B
0 B e O S R BE A Sl AN [ e RS
F N T RE L T, O B A T A R B AR R S
[t e B PR ORI AR gl L % R Ok i IR 8
P MEIRIEAN 58 e SR RE A8 7 ] — B0 4 A5 P ik
o 5 2, KB BRMAT I EIEAT A EET
4538, A e TR — LRk R | [R]— 37 58 By B[R] — F
I =R N NI AL BT DS WA SN B = B s Rl S 17
P KRV AR 1 FUET i 2R 50
L1 ATERAENFEFREITFNHHNEA

TEA R GEH o, Pradi PR 32 2 5 e 57 5 X R %
ARG R A2 AR S BE T o AR AR
MR AR IR R R B R pH R LA B R
FH AR DR RS I R SR Y 38 A [ el AR T 4
FAFT B A R MR BRI R L G RO A A I R
BUAFAE 22 53, DA G A T U S T g L 0 R Bk
A8 N R S E B AT TG RO AR A,
B T HEAT PO R IEAY o PTIEPER B A 32 2
MR PR BT A0 S A PR 3 R 1 Y ] A0SR R o TR



%9 PRAEERESE : A LA REAE M 28 B0 v Y B WF 90 a0k Jre 13

i S EUR LA IR £ pH TR EE | R B R R 45 A
bR, 2 B WK = s i AR e AR A B0
PERE o N TSR R A S 50 G I R A RE 8 R LA
YT 1A 7K 5048 SR, (EL I ] 8] B A5 I, Al L B I 5
I TE] DAY ) 38 2l A AR I 17 o TEZR AL IR B Bl 2
T A T A B AT e AT AT I T SR R B R
A, IR K B S H BB 38 R PF S R R SR AR R
JE FET R SR R AT AR AR A R SR 2R AT Ok
BRI M o AR, N BEJF AR B8 A I b ot
HE P SCHT I RE Sy, T e A PR A R R B R
A R E A R R U S A W AR AR AT
AR AR S A7 3 R A B Y 2% S A B
F By HC T 52 B8 ) <

MR BE BT AR A KRB AN AR5 T
AR A AT R R BT AR TR A e BT R O
M ZEA . fln eI R U B el 3
JEE DR300 25 AR R R IR R LG R s A ATE E TK g
T3 BB AR e B ANAT I AR AR 5 I
TEAEAFAEROR 2250 o AR BN T4 e AL 1L IR 36 552
P8l 5 A PR 3 Y e i 22 (8] B9 ¢ &, AT Bl 3R i A
N N IR N TR < 207 TE I V2 D
PR R R BE R B D 2 R B RO R R A AR
PERCHE Al o DL, AR I RO A B T T H R
LEECIRATIICE 3= SNC R N S R | VAT € [ TR g
FHT VA A [ 1A R ) 25 358 ik 30 14 fiE

HHTE A — SR e SR A B R SR TS AR .
Chiu %4 = 1 ToT 5 A T Ae AR RS B 25 45 11
BRI ARG KK AL AR B P s SR
BEL I 57 0 000 A R ] T K BOIR 28 0 W 5 A B R
X A G R R 1) A R AR H R SE R
IR R pH SR EE A A 5 RIS AR wldh AR

PERIR S A0 T 3 R AR R A il N (8] A 6 B, 5 E
AR A prdi oo B il B9 7 S AL R B . el WL, BT
WP AN BLASOR T 2K S5 40 | T 7 P i 5% A 45 4
2l 5 B 35 S I [] YK A2 3 R AN (] Bl A A 2 (]
R 22 S
1.2 ATEREEERKSHEMERIENFE LR

A S T AR A 28k AR R K 7 R B AR 7 TP R
BT AR, QL Bl BV f RS T R N O TE
A PR o F8 PR ) BT A A Al 5 A 2 5 e A R RE
2 A T A NI i 3 3 B/ N T 3
RZERHE . NTHE BRI ESA R
BR T Sh B g T S8 R AT R
AR VERLARS I | A= 9y 6 Al T RT3 IR T Ay A 45 R P
AT B T R R A R R AT O R sl B
R E AR K BUIR A RS R S A
RO 58 1 BLES 7 R A ) R Ak 2 o) T i
H 7 2 A B W P SRR A o 5 R A A5 MR A
W IS L RE B8 i £ IR 2 R B 35 A8 A AT B 3 )
R R BEHE AR AE S K R L R AR E R
A g s, AT — 25 1 T X238 B DAL 3RORI gt A% DY 3R
Xt AR R B A A AR B S T

BB AR RA G W THT R
R EEZ TR AR KRS TR
E Pk AT 4 RE T RDRLAHT AR IR W DR A A
KB 59 B2 J5 A7 A8 8 AR 22 5 o THIE LA S TR
o 2] 7505 ALK R SR A R R B T Dk R
JE A% B R 2 18] 0 gk U A e Ak O 3 S M0 3R
B A5 5 R A B 5L D BB A AR R E 4R
A 3k — 2 A S AR R RN RS . R 1SR T
AT IR 5 5 R FCRAY 2 57

MARRL e AR R A8 R K R, B BE A 15 W A 3% it Ak

F1 FARFESHEREX THRBELZE(FCR)RH

Table 1 Examples of feed conversion ratios (FCR) under different aquaculture and feeding modes
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