o2 A3y

SANESIRTEIRE SN i

2022 4 3 A PERIODICAL OF OCEAN UNIVERSITY OF CHINA

K B ) 35 L5 2 BT

A ERANERD S8 §.U SN T T

(LK SR T AR B R SR & P EIAER ) . IR 755 2660035
2,75 By R SRR E RS = W Bl oA S R Y R B RE SR S . IR 718 266237)

W OE. WEICKRIENEE(Salmo salar) G105 BT AR 5 HE2s BUHE, 017 T FRAE S0 R0 15 HEZS 5050 . FRAECIR I
BT LR/ REFL D 2 R/ K(F2 4D 3R/ RF3 4D 4 IR/ K (F4 4D FELEBE (CF 4D 36 5 R iR, Hias 50h
RSN E B &P rorid, AECEER B SYEER T . MIREV.FIA A SERRE M T AL (P<
0.05),CF 41 H#t &3 @ K F F3 Al F4 41(P<C0. 05), MR 1 R/ RIGINE 3 3/ K, RPEFEEEL) a5 H K&
P EREAR(P<C0. 05), CF 415k RECHIET 3 38 5 T HRAL AL (P<C0. 05), F2.F3 F1 F4 41 AR 5T & 3 3 % ¢
FE AR RN B 2 T FL 41 CF 41 (P<C0. 05) , F1 4 A MK i I8 T H AL B (P<C0. 05), CF 4K RA 7T R
BB EET F2.F3 fl F4 1 (P<<0.05), KV AHEEE 24 h BHESS S A B & 4 5w 09304 B i,
THZAE R R FE PRk A i 5 4.6.12 F1 24 h 1 8 HEZS 200 2324339659 %0 F1 92 %0 15 R 8 i fuf 4y e 76 A [ Fsf
[P T A e —3 ., BT R BN 2~4 R/ R, K VG PR 4 1 B RS0E i & 0 A, AR R SR R

52(3):052~060
Mar., 2022

Fefb Ry A K 225N o AR L EE e A MR U TR P ) £ ) A R RS £

NXEHS. 1672-5174(2022)03-052-09

KB . RVEVESE; 0 RORIR BRE; AR BHEE s
hEESES: S965.23 XERFRERRL: A

DOI. 10.16441/j.cnki.hdxb. 20210142

5| K

2022, 52(3): 52-60.

AR4ig e, E3C, XU, A5, KPUPEEEA) S PRI HE BT L) . o B R i CH AR B RO

Deng Qianlong, Wang Wen, Dong Shuanglin, et al. Studies on feeding frequency and gastric evacuation of juvenile Atlantic

salmon (Salmo salar)[]J]. Periodical of Ocean University of China, 2022, 52(3): 52-60.

TEK P FRFE » FRFH R RAR R AT e Tt
Sl PR R ORI T ) SR B
AR G 25 W 0 2 XA Ak IR SR A T 80 i
A S AR 38 BT A 3 PR R BB 44 v et
e ek A K g/ MR AE K 22 5. T m iR
MR8 2 447 ot ) S 44T A T P ) 455 B ) At
AENFEA WAL . A B B A SR R 55 2
Xof FRAE f0 2 T a2 A R s
IR RAE R AR EE SR, B
T 288 ) HE 2 B BB A % A 45 R A B 4L T R 4K
*E[]O*]Z] 3

KPAFESE (Salmo salar) 3% J& T#:TE H (Salmonni-
formes) iR} (Salmonoidea) f: J& (Salmo ) , F& HLI %
VI e P N i S SN g Wi - S i | B N
g iR (EPADHA 48) et & 5 A E K0 IH 2k
Yo GRS 7K AT i 0 £ 2 40 5% 5 () TR Bk 459 31 3

TEN L o R PR SR AT SR R . — PR %
LSAVNPNYNWOPNLFE RSN PN (O S 2
M1 A A A A e A A5 MR AT % 2 2 R A A
R VG B A T P Y B B R TR] AR A R A R
R A UL /I WS R 78 6 i 114 18 25 T 5 0 5 IR
PO SOIEMPONERES R R EDSEI S TRUE S/ TN RES
i 4y f1 AEAS TR BT A B T R AR K MR Y AR
e, 35 18 HEZS SR AR S A DUYI O K P v e 5 IR S s
A AR A dlE .

I BPRS Tk

1.1 R HF Rt

SCEF 2019 A 9 H & 12 AEINARE NG T #5
KA BRA R ST ¥ B B 6L CEAR 120 em; 5
65 cm; A1 2. 0 m?) J3Ff A BURE 5 1 iR (500 L) 4
KFEFEHTC . K PG 0 SEF 1L AR AR D g PRl

* FEETUH < E G E SR R E (2019YFD0901000) 5 [E 5 [ SRR 2 54 0 H (31872575) ¥ )y
Supported by the National Key R&.D Program of China(2019YFD0901000) ; the National Science Foundation of China(31872575)

ek H . 2021-04-02; 1837 H #:2021-05-10

YEFZ A BRI (1996—) , 55 A=A BIF5E 7 1]« K72 FRFE A 5% . E-mail: 1791052168@qq.com

w%  JEIMEH : E-mail: qfgao@ouc.edu.cn



34 ARHETE s 5 R PYPEE L) BE B RSN HE s A 53

F A A PR F R 4r 8wl FiRoK 3556 1 8 52
% Xiong " ik TR EEDIML. B IR I,
FAIETHEME 2 YR (6:30 1 18:30), f % A2 1] 1] 24
SKHH 3 mm i Ak BURE R CHLER .1 =45 % HLIR il =
2070 KT 4 <<3%  HL K 43 <80 K 43 <<8.500. &k
BE<<1. 520 45=>0. 8%0) , B R} B0 0. 026 g,

1.2 LIt

L2.1 #RIMAEEE  PRIERFACH: A KR R 4T
B R PUPERE ((107. 6 9. 1) g)225 B2, MEPLAMIE & 15
ARG, BE S AR, 400 1 IR/ K (F1
1) .2 W/ R(F2 41 .3 /R (F3 4D .4 /R (F4 4D
FESAEME(CEF 41) , AN bBEA 3 AR, SR
R B SRR B 90 s FME— K, R MEHFEE AT
[ 12 h, HAEM S R R Y 220, HARKBA N
N THME R AR, AP BUADEHTA K T 1 min NI
AR AR, S R R LR 1, L
L AER 1230 Fl 1830 5 BRI IF USRI LA
SRR s LA A B A A R A WS S B AR A LA
IR SR IFT 2 h J5IEEREEM, & 14 KiTf s
R — UK, PR E SR A PP . SEE Al L 38
SEAC Tt A R HEAR A0 - KR (15, 54+0.5) C,
V7.0 mg/L, 2 32~34,0¢)EM 14 L 10 D
(6:30—20:30) , HH/KFE=100%, L5 48 d.

®1 BREEZE
Table 1 Feeding time schedule

45 TR P m s )
Groups Feeding frequency Feeding time
F1 LR/ R 6:30
F2 2/K 6:30,18:30
F3 3W/K 6:30,12:30,18:30
F4 IR/UFN 6:30,10:30,14:30,18:30
CF s 6:30—18:30

1.2.2 RH=FE KRR FEEEY MRS 2 5. 5K
6:30 TR E AR MR 1 . SEHATILER 2 d £ 9 1k
25, Pk e 160 J8 MR R fa Bl AR KO 0 R 47 1) 52 5 £
((204.1+16.4) @), B 150 RFEHLABEE 3 4~ b (A
PR R S8 1 BB B — 20 . B A BIBRE h— A EH &,
P 10 240 45 W T 0 3 A HE s R B O A
PR R . LI TF IR, 630 X RV B &
M — Y, TSR 0.5.2,4.6,8,12,16,21. 5,24,
28.32.36.40 F1 48 h HUE S W o0, SCu I H T A 4%
1 5 R T AR LI PR R — 3

L3 HRRESHH
L3.1 #RME LR LEWERATEE 24 h, rff
FH MS-222 %5 (200 mg/L) JBR B i D 5 A< o & 0 44
Ko ARG PR 4G4 H B R (Single meal
size, SMS, % « d'), H# & % (Daily feed intake,
DFI, % « d™') 3§ 8 % (Weight gain rate, WGR, %) .
58 A2 K % (Specific growth rate, SGR, % « d 1) . i
¥ 2% (Feed conversion ratio, FCR, %) | it i J& (Con-
dition factor, K, %0) , /A i £ 48 53 25 % (Coefficient of
variation, CV, %) FIlfE i # (Survival rate, SUR, %),
T

FH PR R(SMS, % « d') =100 X (TSFI/
((IBM+FBW)/2)) /d ;

HiE R (DF1, % « d7') =100 X (TFI/((IBM-+
FBW)/2))/d ;

18 % (WGR) = (FBW—IBW) /IBW X 100 % ;

Fi5E A K (SGR) = (In(FBW) — In(IBW)) /d X
100%

ikt 25 (FCR) =TFI/(FBW—1BW) ;

A EE (K ) =FBW/FBL? X 100% ;

AR S 2 B(CV) =SD/FBW X 100 % ;

FEIE R (SUR)=N, /N, X100%.
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P S5 et R T o i O R AT A R AL B AR DG R
BOF-J7E (R*) | 58 22 45 1 22 (SDR) 1 5% 2% - J5
(RSS) VEFE A fE B HEAS A . = Fh Bl p B Al 2 ik =
L

RPERR, Y =A—B X1

SRR Y = A—BXt;

FEEBAL . Y =A Xe P77,
b Y N E S YA R (2)  BIEE 100 g 45T 5 Xf
NE SR B B HEAE R (/b s AR EEED
FIRTE] Ch) A R 55,
1.4 it ot
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PEREIS: W6 FE A 43 A RN T 25 551 FTH R Jr 22
S (One-Way ANOVA) , £ H ttiﬁ*)ﬁ%ﬁﬂ*&%%
(Duncan’s multiple range test), i Z /KF P =0.05,
BRI R FH - YA £ 45 1fE 25 (Mean = SD) Fon . X
HE2S BHEREAT A 23 A7 AR BIAR O S B BAE 25 R
GraphPad Prism 8,

2 4

2.1 RNEHBRIRET KA FESEEBRER
VGVt 4y £ AR AN [ RT3 1 B H B R
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MR T B H R R H R R E 4 L 2,
F2 205 H MR 2R 2 3 H BB 300 49. 9040 &
1. 42% %0 50.10% 4+ 1. 42%, F3 44 H = KB R 40
M HEEE R 35.33% +£2.45% .34. 72% +2.99%
H129.95%041. 66 %, F4 4143 H PR B %5051 i H 3%
R 28.11%43.36%,24. 88% +6.47%.,25. 49% +
0. 99% M1 21. 5296 £ 3. 76 %0, K VG ¥ fiek: 4y £ 7 K [] %
AR R H AR ILE 1(B),F1 4] H % g 2 11%
TH A HLE (P<<0.05) ,CF H R P E{KT F3

ZHFN FA 4 (P<<0.05), M5 F2 AL B 2% %, F2.F3
MF4HHBEERILREES.

2.07 B

b a a

R T ¢ L] b
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R E
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Fig. 1

Single meal sizes (A) and daily feed intake (B) of juvenile

Atlantic salmon fed with different feeding frequencies

K2 AEFHYGBERRARERAZTHEERAREBRERSARRENE NI

Table 2 The percentage of single meal size to daily feed intake of juvenile Atlantic salmon fed with different feeding frequencies %

FE LA} A] Feeding time F1 F2 F3 F4
6:30 100.00 49.90+1.42 35.3342.45 28.11£3.36
10:30 — — — 24.88+6.47
12.30 — — 34.7242.99 —
14.30 — — — 25.494+0.99
1830 — 50.1041.42 29.95+1.66 21.52+3.76

2.2 NEERIMET KAFEHSBEKER

VG PR Ak: 4y 0 AEAS [R] B R 6 T A K A8 A L3R 3.
R RT3 G 2 ) A G e 4 e R R AT
% A IR R A KR DR R B AT R

BRI A S R (P<<0.05), Fl 4B D
%fﬁﬂ:n%ifﬂéﬂ(P<O. 05),CF 4] B i g F 1%
F F3 fl F4 41 (P <C0.05),F2,F3 fil F4 417 b % 2%
5t. F1 A CF 4IA MG & 08 R KR B E K

F F2.F3 fil F4 41 (P<C0.05), i F2.F3 il F4 41 &
F25. FLF2.F3 f F4 Uik 2500 3% 22 7 8
ZALF CF 41(P<C0.05), F1 41K KK BELFIHS
REFRLH (P<<0.05), F1 F1 CF 410 6 B TG i 35 22 S
LT F2.F3 il F4 40 (P<0.05), A b ¥,
X CF 4l B A0 T A7 16 2R 0 95. 5520 +3.85%,

CF 4IAiEAr 5 R 508 2 & F F2.F3 fl F4 41 (P <<
0.05),F1.F2.F3 fil F4 &SR R 2 052 R .
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Table 3 Growth performance of juvenile Atlantic salmon fed with different feeding frequencies
547 Parameters F1 F2 F3 F4 CF
WG R R /g 106.134-2.40 107.904-0.78 107.974-1.25 108.4041.91 107.574-0.51
MR ERY /g 975.734:52.59° 1 597.574-207.15" 1 722.974-83.69" 1 769.234-49.71" 1 479.57477.00"
KT /g 164.9074-6.13¢ 205.63-16.39" 210.3346.64° 211.5743.47° 188.5745.51"
FKEKL/cm 25.74+0.48" 27.0140.45° 26.91+0.32° 26.934-0.31° 26.5440.21°
WERY /% 55.4246.16° 90.51+14.01° 94.79+6.44 95.18+0.28" 71.91+7.32"
R bR /% 0.9840.09° 1.4340.17° 1.48740.07° 1.4974-0.01° 1.2074-0.09"
Tk 25 1.1140.07" 1.1040.05" 1.1240.02" 1.1440.04" 1.2840.09*
I i © 0.954-0.10" 1.044-0.09° 1.06420.09° 1.084-0.08° 0.99740.14"
FEHRY /% 100.00° 100.00* 100.00° 100.00* 95.554-3.85"
R S R/ % 21.4042.29% 17.1443.26" 17.1044.51 14.7240.46" 26.6747.87°

AR NE TR A R AL B 2 (8] 22 5+ 2. 35 (P <C0. 05).,

Note: Different lowercase letters represent significant difference among different treatments (P <C0. 05).

(DInitial body weight; @ Total feed intake; @ Final body weight; @Final body length; ©®Weight gain rate; ©Specific growth rate; @D Feed conversion ratio;

®Condition factor; @ Survival rate; (0Coefficient of variation.
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XHE SR RS AR R 4, B HEE G AL

5
54
=]
@ 5 3
E 3 itz
= 2 #=
o oo i
[
LS N
<HI“2
o = 2
Br -5 BT
Z
(o]
B
0

0 4 8§ 12 16 20 24 28 32

RS T A/
Hours after feeding

36 40 44

&l 3, @A R? SDR Fl RSS, 8507 F1F- 7 AR A

RUEAGRE I R, MR R Ik (R<C0. 800) .

SDR F1 RSS f 5. AHLGT B & Y05, — P Bt

HEYT RaEmel G m . P iR R E &Y

T i RS U A ROR B g (YT = 1,686 — 0. 051z,
2=0. 887, P<C0.001),

Dry weight of gastric content
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RS AT [Al/h
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36 40 44

K2 Rpyrekah i St

Fig. 2 Gastric content of juvenile Atlantic salmon after feeding

T UL SR S BG A, K P T e 4l £ AE S A R Ol
4 /R AR 4 h) 3 /K (E]FE 6 h) L2 /K (6] FE
12 WA 1 W/ FK (albg 24 ) X R il B B2 R4 3

HiE %M 21.52% ~28. 11%. 29. 95% ~ 35.33% .
49.90% ~50. 10% F1 100. 00% , 5y fE B (YO ° =
1. 686—0. 051o) 1A H I B HES 25 R —38 (WL 5) .,
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4
uﬂﬁ g oo FEERRE R Exponentil
e I A S I S ARME R Squareroot
2 4 LRI Lincar

LY
Wet weight of gastric content
[SS]

41
\ e TR R Exponentil
.......... 7 iRAE A Square root

ZPEE T Linear

Dry weight of gastric content

0 4 8 12 16 20 24 28 32 36 40 44 0 4 8 12 16 20 24 28 32 36 40 44
B EatE/h B EatE/h
Hours after feeding Hours after feeding
Bl 3 KUk E HEZS Hh4k
Fig. 3 Gastric evacuation curves of juvenile Atlantic salmon
F4 ZHEHTEENBEVHENIEER
Table 4 The fitting results of gastric content by three gastric evacuation models
HHEZ23 558 Gastric evacuation model Zih 3, Expression R? SDR RSS P
. M Linear Y=2.717—0.095x 0.748 0.344 8.592 <C0.001
EREE7/TAr e
Wet weight of IR Square root Y% =1.697—0.045x 0.843 0.043 1.079 <0.001
gastric content
844 Exponential Y=23.421¢ 0% 0.885 0.142 3.544 <0.001
2k E Linear Y=2.646—0.098x 0.793 0.300 8.100 <C0.001
BT i
Dry weight of SEJ7 R Square root Y**=1.686—0.051x 0.887 0.040 1.067 <{0.001
gastric content ‘
8% Exponential Y=23.860¢ 134 0.878 0.297 8.007 <0.001

x5 AEFEHHYEELRKRER THEHE=M
BRERELABERNENLL
Table 5 Gastric evacuation and the percentage of single
meal size to daily feed intake of juvenile Atlantic

salmon fed at different feeding intervals

EE HE 2 e 2
BB FIRE® /h tt?ﬁiij% E%§;§§§$@>/%
4 23 21.52~28.11
6 33 29.95~35.33
12 59 49.90~50.10
94 92 100.00

Note: (D Feeding intervals; @ The percentage of gastric evacuation;

@ The percentage of single meal size to daily feed intake.
3 ik

3.1 IR KA F EE4) B IR R AR50
WY 77 A £ S ) Bk 0 LR AT 1) T A SRS T A 43R

g A T g O e R S TN A S SN N
Ho N T3 F2 41, R PRl fa pY SR AT H B
R ERE L HN F2 2] FA4 4, KRGt g fa i) SR E
A H SRR RN R X5 RS AR R Wang
G R — . UL A F 2 /R LA I
KPGFEEES) 0 REHE A L 85 10 1]}, 4k 2 38 43 A %
A .

F2.F3 Hl F4 £ 240 N R VG v BE4) 5 H Rt &
FHEEES AR ENHEERE. AU
SRR PG e R R R 2 B
R MR A 409 ~T70%, X ATRESOL & A
K TE BRGNS s RPUVEBE S & 1 SR TP AE
S B P35 7 ol i 553 2 A R AR S 6 R T [ A Y
Ot B B2 O R [|] , O 74 ¥ 6 4 £ 0] R IR Ot 3R B S
BRRER H B A, 5 RV 35 8 (Limanda fer-
ruginea) Y RIEGT 45 F—5K .
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i ey e i A A A R S B AR ST A R L
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rus PHOU S (Oplegnathus fasciatus )™ FIAS ]
TS (PG Ppfel

I it 2 A 5t 50 40 ) A B SRR O TR 2 A B
TR R AR T P I R AR . FERAAE
#3401 8 ( Huso dauricus $ X Acipenser schrenckii § )P
4% 32 5 4 1 (Megalobrama terminalis Richard-
son { X Erythroculter ilishaeformis )P BF5E &
RIS, A BB AN BEWE A B
PRI A (0 38 0 e (A G B2 W 3 0 e R DR R AR
AT AR S PR B MR A1 2R 21 (F 141 A B g K T
F2~F4 ¢4 (P<0.05), [aJAf F1 & ot B KT
F2~F4 20, ] 1 /KA 4 AR AR AN RIS /2 K74 7
2y 0 ) A TR, 2SR ST AR TEARESE
ZERPIL LR FI ARKK BB EMT F2~F4 4
(P<0.05), BEH 1 Y/ KRB RBIRAALH 25 7 K7y
TEEEL)) A TR RIS IR S I HAAR R

AR K 2 RS I SR AL AR I R R
FEAEHT, S R R R T DA /N R K N2 S o
AWFE L F1F2,F3 Fl FA 2410 725 5 R 500 3%
ARk, AELBA 5 R 11 14 0 DR VG ¥ e &)y 8 A I R
SRR TR F2.F3 A FA 4145 578 5 R 50
EbF F1 440 BEAR T 19. 9126,20. 09% 1 31. 21%,
A REREAS SRR B I BE 2 B FAMRRERR A R B
MR TR /N T AMAR T AR 28 S

HVFOY E S 4 2L BN T 27 R PG f 5 5
Az B A AR AR SR R T SR R 4H (CF
). G K, BAR CF 41 H #8045t i 1
2V HERERMHERREE/RT F3 M FL 4
(P<<0. 05) . FRHALE SR MR ZS T R PG L L) 8 A £
B IR BRI [A] ) SR i — 2P 4R . R, CF
SR B i 4 AR o A KR 20T F3 A F4
41(P<C0.05), HAR CF Ay F2 425,
(B HORIR TR 3 E RN E AR KRR BT F2 41

(P<20. 05) , TPk R BORAR T it A8 5 R 3% = T F2
A (P<C0.05), XAl fig G AKX, MHELT AT
FEEREME RV I fik 4 £ A (IR AR MR A B T 5 T K
A B A B R B G B3 T ALK A e = T AE
SHRR R B E T A KRR RS, Bk CF
HAREK S F2.F3 fI FA AT &2 5.0 CF 4 &
A, MO B B F2.F3 fil F4 41 (P <<0.05),
J A AL BRZE v, CF 4 14 57 7% S 22 Bcdm i » Ot B
STAET- IS, 3X W] fig H K VY Vi 4 76 I MR o 3
IRy CUER L N EOR v S % N 11 T A R A % N1
A FEEHRN AR T, 25 R
FE VLA M)y AR T KU sEgh i R K

3.3 KM BHE=HEE

I B 2 55 750 v ff A f0 28 1 HE s i AR 4R

B AT AR AL T o)z (B A AR RS A
TR i 114 A L S R B A R AR b
Jobling"™™ I 5% 2 B . 48 B0 - ARASE L R o 4 38
FO SR ORLARDRL S Y HE S R T PR RS
R RSP R A Z A W )5 1 E HE2s it
T, ARSI R VG VSRS a5 EORAR 3 mm AR S R
BT 7 MR R ER A B i R A (B 45 B 8 1Y
SDR il RSS B 157 , B AL 5% 22 5K 17 F 7 AR A5 70 5L A
AR SDR Fil RSS, #0145 R0 B 47, 3X 5 K P P kAT
(0. 8~11. 7 @)% W68 (Salmo gairdneri YF™ JRLT
M (Salvelinus fontinalis)™ F1%8 AE £ (Oreochromis
niloticus)"" i B HES Al — 5, MEREE.E
WIREHIE LT 2K S 5, sl ok H 75 W A IR
IR RE R T AR SR T S AR R LA
HEA B 2= A e KR 25 . B0 S50 9T e B /NI
FEUT 68 (32. 94 @) B FWKITTE 0~12 h WAL T+,
RIS UTEE(105. 15 @) B FYR L ETE 0~12 h R
WIS TR SR LR HE2zs SR B & 9 T o & 40
AR, AL, RV EER 5 H & P i
SERE IR 1 T R R P AR AR T
Xt B R AP B A X B AR R T 4
-5,

4 4EiE

PRI RN 2~ 4 W/ R, KGR EEL) i H
BEREIFAFFRE . B H R 3 E R R R 1
BT R A R AR S A R SRR R 22 RN
TR U PR BE 4 a8 B IR Ry 2~4 /K. T7EMK
9 TR LR ARy ST KUV e (R S RS R
WA s HAS B[] ) 45 £ 05 sh B AL e 2 i T #E . S 3K
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Studies on Feeding Frequency and Gastric Evacuation of
Juvenile Atlantic Salmon (Salmo salar)

Deng Qianlong' , Wang Wen', Dong Shuanglin'?, Gao Qinfeng"?
(1. The Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, China;
2. Function Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine

Science and Technology(Qingdao), Qingdao 266237, China)

Abstract: To investigate the optimal feeding frequency and the gastric evacuation pattern of juvenile
Atlantic salmon, a feeding experiment and a gastric evacuation experiment were carried out. For feeding
experiment, juvenile Atlantic salmon individuals were randomly assigned to 5 feeding frequencies, i.e.,
1 time/day (F1), 2 times/day (F2), 3 times/day (F3), 4 times/day (F4) and continuous feeding (CF).
For gastric evacuation experiment, gastric content of juvenile Atlantic salmon was serially analyzed and
the weight of gastric content was fitted to mathematical models. Daily feed intake of F1 group was sig-
nificantly lower than that of other groups (P <C0.05), daily feed intake of CF group was significantly
lower than that of F3 and F4 groups (P<Z0. 05). Single meal size (% body weight per day) significantly
decreased when feeding frequency increased from 1 to 3 times/day (P<C0. 05). Feed conversion ratio and
mortality rate of CF group were significantly higher than those of other groups (P <C0. 05). Final body
weight, weight gain rate, specific growth rate and condition factor of F2, F3 and F4 groups were signifi-
cantly higher than those of F1 and CF groups (P <C0.05) while final body length of F1 group was
significantly lower than that of other groups (P <C0. 05). Coefficient of variation in weight was signifi-
cantly higher in CF group than that in F2, F3 and F4 groups (P <C0.05). Stomach empty finished
24 hours after satiation feeding. Square root model had the best fit for the gastric content in dry weight.
It was calculated that gastric evacuation reached 23%, 33%, 59% and 92% in 4, 6, 12 and 24 h after a
satiation feeding, which were in line with the single meal size of juvenile Atlantic salmon fed at the same
intervals. The results suggested that 2 to 4 times/day showed a stable feeding rhythm resulted in an
effective growth performance, feed efficiency and reduced growth heterogeneity while low-intensity
continuous feeding pattern resulted in poor growth and feed efficiency.

Key words: Atlantic salmon; juvenile; feeding frequency; feed intake; growth performance; gastric

evacuation model
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