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B ZEABEARIRRE, RAXEEEMH. 5. AlfEmY
EHERNER EAr. ABEERAITEERLRYE R RAEN RN
RIEFRBE P E KR, NI RARERRGFATE, BIK
FRERAUBRFAED N ERTRRREFEG AT, EERT
AT R REEE, RAFRABAEIRUNETEALR. RE4HTE
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Exfehth A BT ENEARABELE: ORI FAAINEERER;
QEBREFANERXFTHEETHERENMERLRME, &it
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AR PR A BE O Y N AR RS 7 G R R e K A K R da R AR
BENRELYW,;, QTN AETHEFEFRNARENE ENKRH
E IR KRS R ESRAMEE R

KA KR AR, AR, RRAE; Ak AR R

A IRTE R A K

2022 4 11 A 25 HIEF A HE0E A 80 12,
Wit 2037 4FHE A H) 90 12, A DB FRREEG K
A1 2 A O NS 2 e T I 118 1 2 1]
B, 20 el 70 4EAR, TCA DR R S LB R
) 3 3k 1 HH 4 2 K ™ 5% 5E iE A 4 29 A6 3R BE By
B, Z )5 FRFE BRI — AL TP K
BBz, FRPAMBLY sk BRI, B R 5 XK ™
FREE 5 I TUER B AR T, TR A P K
FRIH L VR 4 LA B SR X [ SR BE U5 RN R B 52 1)
MIOHERIZRE KA A AR 52 2
Fii CEFRE) AR, BFoT R,
DR E SR AU R A A U B R
b 1 B A1 R U R e N S 7/ L 5
SR, A7 SR ARDREE SR 4 BRI R B X T (1 28 A
A EE B AN S B S v NI A, TERRE
FRIHIRBE ST A X AR % B 25 i R 1 )
RS IR 2R G0 5 iU 9 e DL AR T8 o 3 Tk
B (feed management) F14% A P (feeding man-
agement) 7F 10 S FEFH A 7745 B iy E S,
H LB KM R G R R R A B (feed and
feeding management) 77 5 . AR SCHEH TR MR
FRRMBES, e T 1R A AL ALK P 5 FE AR
KT ER, BIEAH T KEM (Larimich-
thys crocea). K114 (Micropterus salmoides) .
YN B 88 €5 (Trachinotus ovatus) F1 J& 1] 1 Ik £
(Argyrosomus amoyensis) T EAE BT (1) 1 F2 A1
VI AE R, IF X 0 2 1m RAE R A 58 AR AE Y
(AR T, SRR K FR G 7k AT
FREE R R RET R B AR S AL R Bl

I AR RE B A

TERP=FRAE R, Al e ey (R 4
AR PR SRS A T K K B RS IR R, e
32E B ) A I AR R BB W HE P, AR
A TR AR A 5T s T AR 2R, By
TE IR R M AR RS E IR I I B A T DR SR A
BORT R RGBT M A2 I, B K

TRl IRAE B SO e IR AR P, LA Y
77 208 B E IR AR B TR DA 2 57 5H
S PR AR MR oK, AN S B hn 77
SR RRARIRIE A | 9B SREE I S A R
RIS B R ST R A H AR . s R4
A B PR L5 BEAS 15 2 SR sl P DU A A
it FE 5 oK B R AR VDR s BE 5 4RDRE, X T IE 5 1
BHM S, & R SCA B WA i R E J7 4 35
“LIE 24 1977 200 B SRS SR A SR D7 A
P EE A B, I R Al A DR AR A ]
SRF R, R N b HRORRR «
FRINA LR T RUEA, s 5B ANSCHY
HAbpiAS, no5sh )y RRIRRG BER B {5 G 1y
AR A5 X AR GEUR A B0 TED 5 0 DR TR
T HARGEIR (R IR AIK) 40FE, X ER
B B IS DB = AR R SR AT G . 5
Tl HAE PRI AR BUA L, AR MRS A A
ERE—IT AN, A PR A =
WIS E AR, AR 53 530 S B AR A 1 fIe AR A4
MRS AL A FEA AT I R LR AL

2 PN BRAE K IR AR AR AL AL R B4R

KERREPIFRAKFEMER, ERKHN
RK ML YE TR A P b B g BRI 2 EREA R,
WRFFMLE A IR, ORI E Nz
N . 20 2 70 AEARHT, ALK IR 32
K HIHLF# (extensive aquaculture) FI2 45 #7 (semi-
intensive aquaculture), H: 4 AF J& 4K i < SR TH R
aGE AR B R, B KRR A R R
fik. 20 22 50—70 44X, B A Rk A A AL
Fe AR A IF 78 2R 7= rp ol i Y, HESK ™ 57
FE A 7 7 ON KL R RN RS 57 % A8 RS 55 (intens-
ive aquaculture), 5 50 7K (A 14 37 5 7 KR
HAhn o PR FE I Y R = BOK AR R A
VRN SR FE 15 GY H 25 i, 3 {75 4RDRL Ak
BB F 5 5 T G 43 i) PO B R oK e
S AZE H AR, N T RIS el 20
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et 80 4EUE, EAMEE SR KR TIEA/KFGE
Z4¢ (recirculating aquaculture systems, RAS)""
Z 5B WA A (integrated multi-trophic
aquaculture, IMTA)"™ . 4 [X F£FH &R 4 (parti-
tioned aquaculture system, PAS)"™ . il 3 Py #fg
18 R4t (in-pond raceway systems, IPRS)” Fl 4
Wy 28 A £ R (biofloc technology, BFT)"™ 4% |
1997 4, FR 5 27 20 4 1t 3% 55 Al AR = SO “AE
— MBI, AR PR RE R 2R A S L AR
E, BA @R SR A 7
FH 7 FE X G2 10 T80 75 FRAH I 9 45 B 7 38 0 ) i
T 0 455 X0 5 B IX S8 5 BRI R A S AR
H DAk 1 3 R AR X2 S BIK ™ R 58 7l v]
Fra R Ry, sy, FRpA X — 1
A B I 9 B A T 0 9 R 2 4% UK ™ SR BE K
e, BK™FRmEEE A . SRR, LKA FRMEM
IMTAGF X FR) . BLA B EEXTE8) . 34
MLE AR . RAS. PAS. IPRS F1 BFT(% % #3258 K
J5T) Bt X IR A A 7 e AR — A BR T B R AR
fif AR T AN, K TR A AR = )2 o 3
AT SR I A T ) R A e T 1) B AR i 2k
HE, WRERE. WS RS R E
Biteds, —MEMBBEAREER, 08 7K™
PO, T R Ao v AN TR E TR S Y BT AT IR B 4L
AR o TPEHE AN e T 558 2l 1 1) A R fie
B, T 7 A B SR R ) 5 ik — 2 38 a5 e S
AL o S 110 5 M SR G Sl ) (R, MR A R K
PARKARE BHE T F ™5 FRHMA . 57
B GEIR A AR IR 15 R L GREE S AR K
TR B e o S 5™ i MK ™ St T, RDRERT
RACR P E AR AS TSR R W) HE i, SRR
W HE T 5 ) P 58 A BAS RN B A AR ),
TR K 7 SR P 28 T s AN Sl ss o ALk,
T WA R K P SR A A R BN A

3 S T R IR R A A
R B4

IR IR X4, DUk T FRAE
KRR T 82%, 2022 A i L 2 55 5
P ) 5 K Bl SRR 7 K T SRR
Y 65% Fl 47% . B 6t (Hypophthalmichthys
molitrix)F§ (Aristichthys nobilis) %5 /L B0 UE & 1
HRAN, REBAARFN RN IR T A, 0]

BERATE T M 2R IR A Y 50%, A K2
MRF R B IRG R LL SR B i G
T P8R, AR e 2R A Y
R FLE 245 M AR 2AE. Ea™ilha
RIEFERE KA TWAEK (GO ERR: G=
Gmax X (1B Ery~Ey), HH, G HEENE
KIWBE; Eg. B F1E S0 EY . K BTRIR
PR R A A R R B MUK B AR AL T
PRAECIR S H NV IR A AER (B =0, E=0),
R RO H AR BRI B W 45 0 (B
AR, B G= Gy ¥ (1-Expo A7 AR
W) E TR UM X 2R A K s A
REWFFEARIE , H F R PO A A X B
TP AN 18] ) 52 B T R A o TSR,
B SR (Ictalurus punctatus) i) NWAC103 /i
Z H Norris i £ 19 iz 18 $ R R 405 3 1k,
H AR KA 1 KA NWACI03 iy & KA T
B RPEME 3 YR Norris it 2%, KPGHEEE (Salmo
salar) BYHE G ZRFIET b R AR = BEIRDRHN AR 1<
Bpe T s s A DR, H A R DR
ML H b A AR K T B AR AR Y B A
i R WL S (Oncorhynchus mykiss) P A= K
it Z 0 A RH 2R 1Y oK B R R TR R
i A2 SHAEE (Carassius auratus gibelio) 1Y)
DT. A Fl F & R5GEAB R SORIADRFI SR
FERE (R 3 BRI LA fky . ORISR
h FEE ) BRI AR R A AR, (H AR
22 5 I P LR (R B AN LA o it R [ 9 A 4K 22
¥ Shh, BHEVEKR, WEEHE B K
M 450 g/kg FHE & 500 g/kg, K IR RE
557NN SN N << R 0 N2 o S o)) 11 /M S B2 NI
BV RIAARERZ I b /MRl AR K22
Sto PIRFERER, X TE—FmE, FEO
AN A A B R R T RDRNE KPR Ry
KV B R T 7 A B RE R o 2 S B £ R 5T AH
IR, DR 7K P R0 43 M3 X0 £ A= 4 (4
Xf B E AR ) 2R A R B R] . A0 2 1w
BEEE 7K 240, 280, 320 A1 360 g/kg i,
AR T AR] L 1 KPR R AR 1 U 3R 5 S
i Az R H PR T R 2 R T Y BRE R SR il
2085 4w B 7K DA 240 g/kg B9 E 320 g/kg
Jo, BRENE 1 R AR KR A ARk
R 2 R 1 Ry A K™, Joig
WA 1R/ B2 /d, SRE IR AR (R E
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IKIEA 320 g/kg) Y BE 5 SR A 4 B P T
i R AR (B Kl 380 g/kg) H Y, i
& % AE . (GIFT Oreochromis niloticus) 7£ 250 #l
350 g/kg MAARIREER KPRl #5448 3
U/d, B R K N 250 g/kg 3] 350
g/kg TR R MR ATR A 1 Uk /d 8 E] 3 vk/d #a]
b a AR, (ECRE R R RN 2 YR /d B i 2]
3 UR/d A A A B T R /N T8 in A e} B K F
Fr A AR B s BE Y, AR, 7E 300, 340
1380 g/kg MTE B E FKFE T, FEBEMAK
Bifi 1) RL 25 7K DA 340 g/kg BE N3 380 g/kg BY
il 45 RS A 2 Y /dsE i E] 6 Yk/d Tk, 4
T A% T 2% iy 7 A R AR R AR T A e
KA AR ROR DY, PR S50 i 2
TR 1K 413, 462 Fil 512 g/kg I, AR
TR 117K T 45 2 W/d $EME 0 o v 2k K 1
B PR 1 k/d M R B £, R B R A
1 R/d G 3] 2 Y/d By A 3G 0 B K T 42 5
b S R S O e Yt e s ni 1] 95 S 1 )
EH LR R I, AR FKOE M 430 g/kg 3
JNE] 490 g/kg sK 4% MRAT 3 N 1 Yk /d B4 #) 2
U/ YA R R B A i A, (L T 43 R A R
P A P A A B TR R /N T B iR R R KE
ARRMIERE . 27 1, EEVZ NN EEE A
IR X — BeFh 2 fa (N5 P AR5 K5
M) K T AT R A 2 Y X oy — S fn (n
SRS A K BRI IN TR TR 5
e Jek B 1A K S RT3 MR T 3 S R i A K A AR
FEME AR S, B E—E s
KK, ETOAVRER, &5 AN
WA H T RN B S e R SRR B, 7RI
FTHE T i 2 1Rk ) 53l AR 1 KPR R 45 4
(IR K, BT REHEL T, SR )5 1
FE eI T SR W (B 4% W O i AR ) . S
TR KT 52 M fa 28 A KRR R A AR KT
PEMRATR i Rk A A K S A A R R A
B RR BE A AR TRk K-, B AR ] i
Ay ZE B I e ) F A AR B 1 K S R 48 R
R, DA PRURDREEC O AN A k43 RO & S 3
FHH RGNS, WINIASREFEA AR TR .

% B F Y E IR SR B AR TT %
s AR, T A T e AR S HAE N
R, 765 500 E A PR & 08 SR 4L s A& B
I 5, TR E MRS IR A R

MR IR, B AR R ST PR i SR A s R
HA AR, R A AR 8 TS G ) H
Mo A TRCAFRIN S, B IR A B &
PR Oy A, ey XA HLE R R B R
¢ o At A5 PR 8 A S5 ol B () R A M, & B )
MR AE 3y 28 A R A ARDRHC 5 RN B A B LR
WS EERL (] 1)o B T HEAE K FAEE LIAN, 1A
BRI FRCR (R R B SRR L B Bt
SRR Al Sz B A B e 45 . Herpr, 4]
BERBAEARKRAE o TR sAs (G758 115
BEA = R R B < TR AR ) s RREAL. .
T 7 o 1A P I RR A 30 42 52 el 55 L R ) i
o W FREHE SR (nitrogen retention effi-
ciency, NRE) 1111 5 146k 5 50 &% Wy HE s AH
K, WUHE R NRE 2 REARDE A RN 556 15 G 1
Kb, WM ESR . AR O
(AR, WEoR T, HeMEEL A TRDRE R A R K M £
ZE B} NRE 3 # IK F 45%°Y, X 50k 25 1) ok
55% LA b B8 TR Refe fk o iR B 1 BT, i
U e X HER RIS T, 2R T
A AR NRE RE3ERGA B2 5, R R
£ 25 T Bl oA R MR A B AR SR A T R
T kL NRE #2155 % 50% LA b, 3k A~ [A] f0 28
BN EFR . WPBURI SR G B 5 i A
TR, R A K ™ R AR BT 5 B A 1
AR

4 Rufa, KOERET, GRIBEEEENIE ]
1 Gty 1 P MR R 7 SR AT AT S B

UGBS A E IR TR L RHEREAN |
TR £ 53 AR 0 218 o 3 450 MR SR s 552 T T T
TRERBIIE, SR, B IR A 2R
P IT e HY 2R G i) WAS BRAIT ST M AN 2 I 0 ALk
A e R B K R DR JR AR 65 R 5
") F £ ] RS B 5 TR R ) — 6 T A A 2

ZER
41 KESRREEBELFENMRENH

K & & H (Perciformes) f1 1 i &}
(Sciaenidae) ¥ & , J oA TPHIL K- X R
R 2 . 20 fHhad 80 AR, FRE
R R E AN TEIERAR, 90 AR A
FEAHHL AR, 2020 4 K B8 525 77 i 25.41
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Jit, R ETEK AT E 17%), (Gt
FHE K TR 0 3%,

2001 4F Duan 2657 42 8 P S F25H 5 1F T 9)
URIAREE R 0.6 g YK HE 119 fieads Tl bR 2R P AR
RE W & 543 91 A 470 A1 105 g/kg, 2002 4F K 7=
L bR UE (SC/T 2012—2002)8 $i 58 K 8 1o
B (M E 4 0.5~10.0 g) Ao Fl (R E K 11~150
g) Bt A 1R RHRL 8 (1 7% & 4 BN A K T 470 g/kg
F1 450 g/kg. RfJE A WS A B, KOE A H A
BURLIE 17 &5 97~110 g/kg™ . 2013 4 F) I
fEAFCY B 2 Y/d R R R O S R
462 g/kg A RIEHEY R B M0 A KBS T 2 L 2R
& il 512 g/kg BB i, 2018 4F [F K n
HE (GB/T 36206—2018) i & K B 1 HE 10 (14
HF<1.0g). Zh (FKFE N 1.0~50 g) Ao (A
1 50~300 g) B ARk kL 2 i N A A A IR
T 450, 420 F1 400 g/kg, MY iR brifEA: ™=
(A BC A TR R B A K 18, R A e
3k $3E L VK fif 7 DR 2023 4F Chen ! H73E
VIR R A 11.5 g B IO FE 7 78 K B 0 1Y) 36 B 4]
BHHLEE (1 FURLIE 17 25 543931 24 490~520 i1 100
glkg, T8 it 2 2 2 A ok DL oE 4 R

Bl 5 i) ek 37 R £ A = B DR T Y 2R
I A

IR GT R, AR AR AR 430~
450 g/kg MY KRB AEDRLR A B R ORI
RUE R . FEAERIASERMIR A ™. SR, R
R R A TR G 7 RSk kK
FAT R R BB AR U071 A, AT AR B i B AIR
£ 100~361 g/kg; FII K 7 He 4 85 117 54 e
L g = AW P ER 1 3 T
8N 500 g/kgitt, il i TR 0K Bk 45
P B AR T K B o A e £k B R AIR &
160 g/kg™ 75 38 3 U 0 2 B A nl ks DR
BRECE 175 gkg ™, T el (7R & A MR
5 5 e LA B A e e ABR £ 8 e 15 T A K £ 4
RHECTTZHRL: FRDRPRLAR o & . IR & AR
FRER A5k 490~520 g/kg. 100 g/kg Fil 26.1~
27.6 MI/kg; TRBHRE AR A & 5 AT RE 2 160 g/kg.

Liu 55U 4 38 T POAR F2 58 55 40 T H AN [R5
RN (] 4 AL 1 5 5O 490 g/kg HYTE A Rl
BT RIERRE N 11.5 g R EA K | FRHFH
RO AR BURN SR 5 PV HE R R 2R, Kk

METRIA A RN, e SR TN KA )

selecting the farmed fish species and determining its genetics and growth potential

!

fifsE L SRIE IR TR, SRR KA RLRI F 2%
determining nutrient requirements of the fish based on maximum growth and feed
utilization efficiency

l

W RHEC )7, SEBLR AR ARA . SR O A0 IR GE R i
determining diet formula based on minimum feed cost, fish meal reliance
and waste outputs

!

T FE MR SR, S K A A i e B ) P 2R

determining feeding regime based on maximum growth and feed utilization efficiency

A

B RHRC 7 AR SR A R P R BT 5, SR K TR R R AR AR A
AU AR I 55 5 1 D HE TR
esatablishing feed and feeding management by integrating diet formula and feeding regime
based on maximum fish yield and minimum feed cost, fish meal reliance and waste outputs

E1 #Zu&aXFEARERASRNEARE

Fig.1 The technology diagram for establishing feed and feeding management scheme in fish farming
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PRALORAI R Sy 2 YR /d (R R WA Y T o ik &
(1) 2.1%) B R AR R, ekl A AR 4
B YRR 1/ I, BER 17:00 IR
R LR 5:00 4R MR YR B A% B sl
AR 7R 2 /d ARRIRT, e —Fh
& 5 FE (Scombridae) £ 28 §K 358 43 il 55 7Y
A1 B8 B K ¥ 11 55 1 B TG A AR R B AR R LR
TR TR 18%, SCHSS s mf R fa ik | fakt
FRBCREA f0 7 1 1 P A £ 2GR I R 1 40
RIEH W 112, 3.85 1 3.85 4%, FAHM . A .
W 1 W HE Tl 2 0 ) R S R 1,530 2.42 Fil 6.56
o X —ZE R, B A TRl A P R K ff
AT BGOSR o, BEARARDRE A DL R
e M A Y YR A ER B 1) 7 TR I
TEXTEDEHAC 7 5 MR SR W AT 5% 1 il | 4
B RA A 97 00 K B A0 iR A B % TR i
B & & BRI & & R e R L gl
J7 490~520 g/kg. 100 g/kg Fl 27.6 MI/kg; 1k}
A AW & B ] FRARZE 160 g/kg; e id $5 M A
R 2 Y/ (R R P M A Y F AR TE T 2.1%).
SR FH b AR ] WA By SR SR A K A ) R R A
TRE R AS | A A i DA R T R R R
Btk . A BEEPHEBGE AL, 2020—2021 4F
EH ST T S AR 58 4 R LA
Tk R B R A R A P SR g, SRR, o8
A AR MR FRDRE AT 2 S 3K B B ol £ RA (8] 2),
IR R B R RE BT, BTG

42 AORSPREREELZERNMESNA

K H 2 & 5 H K BH R} (Centrarchidae)
R, oA T AL B K S8 IR K R B
PR, 20 thad 70 4R ARG K 0 SR 0 5 )5 95|
A E GV L XCRR Bl iR AT N TR, 2022 4F
TR A FR A P ik B 80.25 J1 t, FEFRETR K
PIE M SR B P RS 10, ROKMAESE
B e P E A 7 AR AR A R A e
a5 6 AL (Y, RIS E R A
PR AR 7 SR R 399~436 g/kg™ . [
ML A R A K R, AR K — Bl
R T PR A 35 0 A 7 v 4R MR K B TR . 2012 4F
A i S R A 1T 2 M ) 3 R R 2 R
HL IR W5 & & 43 9 A 460~490 g/kg Fll 115~140
g/kg. 2017 4F Huang 55 ™ i 16 4] 4R (K 5 Oy 8.7
g PR I R B0 11 3 B TR RHAH B 1 RO B s 7 it

o35 average  ofii  median fish
700  o/Mf small fish e K large fish

600 | 7=35.828¢"04, R2=0.982
L]
2 500 | Wm34342e00 1, R=0.980 "
\.ﬁ'%o 400 | W33.259¢5 R=0.946
& 2 300 | Pt
o4
= 200 ¢ g
L — gnua':':‘;‘-.'—.';':'::: ......
0 100 200 300 400 500

FEHA ) /d

duration of farming
E2 2020 4 8 5—2021 £ 11 AALSEHKRRE &1
KIS 778 K 5| & RS K
Fig. 2 Growth trajectory of L. crocea fed with formu-
lated feed alone in net pens at
Zhoushan from August, 2020 to November, 2021

A3 3R 480~510 g/kg F1 120 g/kg, Ffif5, Cai 2509
RAEWIIAIRTE N 11, 103 F1204 g R O B lfif
AR A SR Hoh 516, 505 #1470 g/kg.
Chen 5™ R IEWI LR TR T R 100 g (17 171 B o 8
T RDRPHLER 118 & 500 gkg, MR S
Ol 480~510 g/kg LA TRIREIT R 11 2B o 55 4%
N K ik £ Sp A K T 3 25 5, X (AR 5 R
TEFRHE A e s N, SR A RGGE SR
2016—2017 -FLE K 0 BT F=FE =5 M 347 300 t
A28 456 900 t, HE I 31%5,

Tidwell 551" 42 18 4 fR R R H & 5 0 380
g/kg I, RS AL AT 58 4 R AR K 11 B 5 ) o
B FRY . Ren %50 7 38 7F el (R R R K E T
A0 S R0 R PR A SR A TR S DR R 1T 2
T e o A B R = 160 g/kg., B A BF9T 2
B, RIS E ™, REEERCY . Rk
WA E A BT R EHT y
IR R R TR Ry SR SR R B R T A RN
[ RE AR T R R P by . Wang 267
(TSR EURINIIID ISR 7 I CAAE ST inh S v i e =
MITR G LA BG PAR  AikF e 46 85 11 R R Y
RA Y DR Rk & PR IR E 80 g/kg, T
o3 TR R I e DA R A I I s
ST R R B RDRLEC 7 4 DR AR
FIUHL G 105 5 5543 91 o~ 480~510 Fi1 120 g/kg; il
BB & T REIR 2 80 g/kg.

WFGT A, F7 8 7 3 - BT A K 1 SR
el 5 MEATCR A 2 Y/d P Liu 50 3 38 it
FRBH K 1 B (BT RIR TR Ry 43.0 ) Y Fad S
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Feed and feeding management in aquaculture: concept,
technological scheme and practices

WANG Yan
Ocean College, Zhejiang University, Zhoushan 316021, China

Abstract: Feed has become a key determinant of the benefits of aquaculture practices, as the proportion of fed aquaculture now
exceeds 70% of global aquaculture production. Enhancing fish growth and feed utilization efficiency, particularly dietary pro-
tein retention efficiency (NRE), is a common objective in breeding, nutrition, feed, and aquaculture management research. Feed
and feeding management (FFM) is defined as a method to improve the growth and health of farmed animals while reducing
production costs and negative impacts of farming practies on natural resources and the environment by providing high-
quality, cost-effective diets at appropriate feeding regimes. As an integraton of feed management and feeding management,
FFM is recognized as one of the most important components in optimizing the aquaculture mode (AM). Nutrient requirements,
diet formulation, and feeding of aquatic animals belong to different displines, such as nutrition, feed science, and feeding eco-
logy, respectively. Although numerous attempts focused on investigating nutrient requirements, feed and feeding of fishes,
however, few studies concern the integration of feed and feeding to establish FFM under specific farming conditions for the fish
species commercially important to fed aquaculture. In this review, the author defined the concept of FFM based on the studies
of feed management or feeding management of fishe and elucidated its role in optimizing the aquaculture model. First, the
author indicated the technology diagram for optimizing FFM includes: O determining the nutrient requirements of the farmed
animals, @ designing high-quality, cost-effective diet formulas using feed ingredients that are rich in nutrients, low in anti-
nutritional factors, and consistently available to meet the nutrient requirements of farmed animals, ) determining the optimal
feeding regimes for farmed animals fed with diets formulated according to the high-quality, cost-effective diet formula,
@ integrating the high-quality feed and optimal feeding regimes to determine the FFM scheme and assessing its benefits on
production, production cost, natural resource depletion, and environmental pollution. Second, the author briefly
reviewed researche on establishing FFM for the large yellow croaker (Larimichthys crocea), largemoth bass (Micropterus sal-
moides), golden pompano (Trachinotus ovatus), and cuneate drum (4rgyrosomus amoyensis) and presents prelimnary results on
FFM schmes for these fish species, including optimal dietary protein and lipid levels, minimum fish meal content in diet formu-
las, and optimal feeding frequency and ration levels. Specifically: @ For L. crocea reared in net pens, the optimal dietary pro-
tein level, lipid level, and protein-to-energy ratio were 490-520 g/kg, 100 g/kg and 27.6 MJ/kg, respectively, with a minimum
dietary fish meal content of 160 g/kg. The optimal feeding frequency and ration level were 2 meals/d and 2.1% BW/d. @ For
M. salmoides reared in earth ponds, the optimal dietary protein and lipid levels were 480-510 and 120 g/kg, respectively, with
a minimum dietary fish meal content of 80 g/kg. The optimal feeding frequency and ration level were 3 meals/d and 2.2%
BW/d. ® For T. ovatus reared in net pens, the optimal dietary protein and lipid levels were 450—490 and 110 g/kg, respectively,
with a minimum dietary fish meal content of 140 g/kg. The optimal feeding frequency and ration level were 3 meals/d and 5.7%
BW/d. @ For N. miichthioides reared in net pens, the optimal dietary protein, lipid and energy levels were 450 g/kg, 150 g/kg
and 19.0 MJ/kg, respectively, with a minimum dietary fish meal content of 75 g/kg. The optimal feeding frequency and ration
level were 1 meal/d and 2.1% BW/d. Finally, the author provided suggestions for establishing and optimizing FFM schemes for
fish farming, which included: (D considering the effects of fish species and genetic characteristics as well as environmental con-
ditions on FFM scheme, @ ensuring the reliability and accurancy of the data (nutrient requirements of the farmed fish and qual-
ity assessment of feed ingredients) used in diet formula, 3 recognizing the interactive effects between diet formulation and
feeding regimes on fish growth and feed utization efficiency, @ evaluating the benefits of the FFM scheme based on long-term
field experiments and the their impact on ecosystem service values.

Key words: aquaculture; feed and feeding management; diet formula; feeding regime; growth; feed cost; waste outputs
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