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Optimal feeding conditions for Amago salmon Oncorhynchus masou ishikawae in

land-based seawater aquaculture.

Satoshi IMAI, Hiroaki SANO and Yasuhiko SHIINA

Controlling maturity and suppressing feed costs are major issues in the salmon farming industry. In this study,

the effects of lipid content and feeding rate on growth and maturation were investigated to determine the optimal

feeding conditions for Amago salmon improve productivity and control maturation in land-based seawater aquaculture.

In feeding experiments with diets containing 20.3, 16.0 and 11.7% lipid contents, fish fed a 16% lipid content diet

exhibited good growth, suppressed male maturation, and had higher muscle fat contents. In addition, by comparing the

growth of groups fed at rates of 1.0, 1.5 and 2.0% of their body weight/day and satiety conditions using commercially

available diets with close to optimal lipid content, we found that the group with restricted feeding conditions at a

rate of 2.0% body weight/day maximized their body weight, and the coefficient of variation for the body weight was

minimal. These results suggest that the optimal feeding conditions for Amago salmon is to feed with a lipid content of

approximately 16% at the feeding rate of 2.0% body weight/day.
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al. 2003)o L22L, fIRANOIRERMENST E D LK
FBERzEOEREYE 2528 (ITHS 1975, TN
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BoNRELIFEGEISEWTTRER T HWT, Bk
BiaE 2 o Lo ME IR R i L, Solzisiest
Wrat L7z

MEEFTE

B8 1
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\ZHt L, VIV 7 b % 27 (Northwest Marine Technology,
Shaw Island, WA, K[E) % RO OMREN e 2 EH 7%
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YR XANG-2 B E RN E 2 S B IRE ) b 5 3 2
HE (2/15 ~3/21) HIERBHR T TRIBEX TR
(o7 (M ID BLUFE 1),

GSIIZMERESL 12, T _XTORBRX TREFWIZE T -
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£l 5 1] 12/23-1/26 1/27-2/27
FERIX g frX 2% =X 1.5%z=[X 1% [X fa X 2% =X 1.5%=[X 1%z [X
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FBRIX fu X 2% X 1.5%%[X 1%z X J{UNEYES 2% [X 1.5%3 X 1% X
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DX & 2% EIX L FIEZ % 572 (M3D). 72, 26
RETHREOIILDEERL L, EXKTROKEC,
BEWTI%EX, 15%EXERD, 2% BXTHRL/NS L,
FOEITHBMNEL 2B 1TZEEN->72(M4),
ST R IIE, MECIE 3T o FRBR X C R AR AR
(GSI>030) ZSHHL L, AEEIILVARERIMENITE

WA BA L 2 EA S S o 720 HETIE, ME—fAX T
B (GSI>0.18) ASHER L 72 (X 5) 6
1 H Z & oERREE, RERXE TERAFED 51

Lo 7zns, 470 A ORI M oMARiE, X
TR O KRE 153, IRV TI% XA 143, 2% 1 [X A3 1.38,
15% EIXA5137 Th o 72 (F2),

z =

FEIHIZE o TERRDEELEHTH L. 20720
SR E RIS L 72 fE O RIS ED %f(LTb\éo
A TEAATREZ AV - LT E Y S
CHEET 2D (BTN 2009) 7 BHAFETIEIRE O
EDVLZVIEERENRCEAIPED SN TS CRES
1979, Johansen et al. 2003) . (mtwlmmwﬁbg%ﬁ%w
THEEFOHEL ANV F—FELrBNsEs 2 &1
N, Z R BORBZ A INF—~DOFHL Wﬂﬁ‘”éﬁfﬂ
AR DY YN HER WML S Z LA REE
o IHUE, REIWCKL B Y VT HEEEE (protein
sparing effect) & FEIZNTW 5 (1714 2009) s AFIEIC
BWTh, MNEBHEAWCRESERORL LB TS
O He e B LR ARG LA, SRR ol
BERDVPLZVIIERENE L, BAMRLE—5 L7,

F72, RWIFETIARNE B R 2 & e B AN E) ) 4
A7ZYWKIZBNT, WHRABRICKEN T o7
CHIRENT A F—DUGEEIZ L MR EEERON,
%4+ 4 9749 (Johansen et al. 2001, Rorvik et al. 2018)
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TOHOROLN TG, —F, BRELZIFEORIME, HES
W CEEAICER RS2 D2 Me TS (T
51975, 71N 5 1978, Takeuchi et al. 1991, Silverstein et
al. 1999, Ogata and Shearer 2000) o ARWFFEIZ BT 2 Al FLh
OIFE &= (117 ~ 203%) O#HPATIZ, KED 1.5% &
DFFE I BV TR EERIIRD N 572,

fE R OIRE S EAI G 2 BB IIOWTIE, W
R CIIRIRIE O SRR OT & &8 2 57
HEME 2SR 2 & 1 C & 72 (Simpson 1992 ; Hillestad et al.
1998 ; Silverstein et al. 1997, 1998, 1999 ; Shearer et al.
2006 ; Norrgard et al. 2014) o FiRTIZEFE S N o7z
FREx, WERIREG S LCTHhRMNIcEzZ o s (Tl S
1975, % - H1li 1995, Ogata and Shearer 2000)o /il
faz o L7 03 &, RN AV F — OlF = %
R AE R B E R R L, BEORARGD Y A 2
VUREICEHBEN R E S 2 5 I EANEER L L
% 572 (Ohga et al. 2021) ARWFETIX, "% LREE
wOFEZ G L2, R ORESENL IEE
AT OIRE G AR NENZ R L2 S 512, B
THOGSI# A5 L, MTIETRTOXTHIMEBEEL
7B (GSI>030) AYHIH L7228, ARAEE X I3 E
MIZH o7z, HETIEEBEX CHEIZE < B E 4
(GSI>0.18) ASHEH L7245, WERIX & ARIEH X Tl
PREITHBLL e olze SO DS, REGEDNS
WER RIS A3, AR ER L9 <, Bk
B ) BEANED 2 & A b Ao 72,

HETE, WIREIX &I TR T O R & AR R
JECTH o 7275, GSLIZRIREHE % 5 2 729 X T <
AR L 720 2, #4439 r 2w
72152 (Hillestad ef al. 1998) I2BWTC, JRE&EEDE
WEE (30% ®) %525 LW oOlRE =N
TS, BEEIREE o R E—HTH, INHDZ
L, U F<ATIE, RESGE20% =05 REH
BOBHUZ, N OIREERIZRE L EHIH Tl E5H
WRDFEE & AR T W REME DRI S 7z,

—77, WETIZIY A ZITRE SN D EIHILE L, ZEoH
ERLART O 0+ B DR 1 XL B OMM %773 (Kikko
et al. 2008)c 2 F N, 1+ TARBEEHKT 2L TD
BEAY, BEICIIROFZICHEL TR, RERX MO
PRI ZEDTED SN o 2 REMEDRE 2 Sz, &
D7z, FETORE SRS ORI X 5B
W, AR LWIESLETH D,

T BRI, BRI Lo TEEYOME
(Aksnes et al. 1986) =° 4 &4 (McClure er al. 2007)
DETHFISRIENLZENSMEER STV S, —JF
HHEMOREZ 71— LHhORRiS, RO, 72 A
F v — 12 Lo TERAM S (Sigurgisladottir et al. 1997),
— RN E S BB WEED ARV E S5 (Merkore
et al. 2001) o FRIZEEF WD) HEIZES A AHTKEN S
ERFSNTBY (Simpson 1992, Leclercq et al. 2010),

RIENIH R LR 3\ HED B2 B L 2 535 55 A D fig
HEmemObEMNEENTND, AR TORELIM
DEWILLAL T T, BERICHEEHIREZ T 2L
THAZIH TE L LD HNT W5 (Thorpe et al
1990, Rowe and Thorpe 1990), LAL, HYF~vADL
INZEE WIS PAERMOMAE T, BIBRAGEEZ1TH &
Pt A ZAVNE D), EEMOAGEAS T35 88058 5o
REF7ETIE, BEDEL, FRCHEORIAZIHEI L 22555
WhORRE & REED D 2 DT REL R E &= 16.0% O
B 32 ADWKIEIHIITE L T A EEZ BN,
F70 R E G EICR DTV O EP fE (17.0%)
FHWT, BRI OWTHRE L85 BEE
LW ERESE L, R AHRBML L7z, FBR 1 &
2 Tl A OERIZFE L TH R A4 XIE DD S,
LarL, ZZR—O/REENHETH 5 ER 1 ORFEKX &
FelR 2 0 1.5% & X O RS FALEE O P IR &
NTnb, ¥4 307 b=V~ A8 LA
L, R 150-600g & MEIA VIR I B W T [F—4%
PECHDH I EDIRENT S (Austreng ef al. 1987)c =
D7z, REFFEIZ BT BHH ORI 4 XN L % RodEia i
FAOFENIMHTE D EREL 72,
FEORPNETHEX TR ANE {, KT 1% mX,
15% mX e, 2% mRTHRO/NE o7z ¥4 14
37 TURAREIRE L R & 0 5 2 IR I R s
%2 & (Kadri et al. 1996), =3~ A TIIAGHE % il
MR % &R OB S D —Tla e  BEAAE —I2
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