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“MiFR IR 12T B K= & XK & ¥ S 7 HRUR

RoO&, ATER, EAER, TEF
(1. BEERFARFFR, BE BI1361021; 2. RURKMBEEEREREAAETALHE, BF FI361021)

[HZE] AWITREFA B AT B TR K A R R RSO, AR
K 27% F1 47% WWI RN T BRI fmdm R, At < mbRLAR T B R B A KR (WD) AT
180 diMEFE, SRIFIE KR E AN ERIG R, WIRRES . NRIFRRLLAL, M 14 fh B A T S8 A0 il v
PE, R, AR AR S SEOCR A AR EE RS, BN Z KRR ER (PUFA)
A AMUFIIRITIR (HUFA) & EFEAC, Wl P ieeE A EsaE v IR i Bt Ekie 1 (T-A0C) At A
LS (CAT) JHPEWMIRAL, WANSHERE (SFA) FUBAEAIERER (MUFA) &ETHE,; <M EE
KEMAAERTHLAR R 2T, AEREEMPLA S PUFA 5 HUFA &80 3% & Tl kG, HiEn
ARHETG PEFUIFAE T-AOC oI & T R e £, IRPRICR AR = T EHE R fh, R “HiPhlR" EE R
01 REAS B A il 1 R R I Ao el Rl S B R R B 8 18 AR SR RDAR R S 58 o

[REIA] KEM; NEakiak; %F; NRBHR;, MENEAE. A

[HESES] S963

The Utilization Effect of Large Yellow Croaker ( Larimichthys crocea)

Bred by ''Resilient-feed'' on Low Fishmeal Feed

ZHANG Sen"?, HE Jialun"?, WANG Qiurong"?, WANG Zhiyong"*
(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Healthy Mariculture for the East China Sea of Ministry of Agriculture( Jimei University) ,
Xiamen 361021, China)

Abstract: To investigate the utilization effects of low fishmeal diets on genetically selected "resilient-feed"
large yellow croaker, two commercially available large yellow croaker feeds with fishmeal ratios of 27% and 47%
were used. These feeds were respectively fed to "resilient-feed" bred large yellow croaker and normal large yellow
croaker ( control group) for a period of 180 days. Subsequently, growth indicators, muscle composition, fatty acid
composition, intestinal digestive enzymes, and liver antioxidant enzyme activity were determined for each group of
large yellow croaker. The results revealed that reducing the fishmeal ratio in the feed led to a slower growth rate
of large yellow croaker, accompanied by a decrease in the content of polyunsaturated fatty acids (PUFA) and high
unsaturated fatty acids (HUFA) in the muscle, as well as a reduction in pancreatic protease activity in the intestine,
total antioxidant capacity (T-AOC), and catalase (CAT) activity in the liver. Additionally, there was an increase in
saturated fatty acids (SFA) and monounsaturated fatty acids (MUFA) content. Under the conditions of feeding low
fishmeal diets, "resilient-feed" bred large yellow croaker exhibited significantly higher growth rates and PUFA and
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HUFA content in muscle compared to normal large yellow croaker. Moreover, intestinal digestive enzyme activity and
liver T-AOC were significantly higher in "resilient-feed" bred large yellow croaker, and feed efficiency was slightly
higher as well. These findings indicate that "resilient-feed" bred large yellow croaker are better adapted to and uti-
lize low fishmeal diets more efficiently, suggesting the potential for utilizing genetic selection techniques to cultivate
new aquaculture species adapted to low fishmeal diets to develop new aquaculre species.

Keywords: Larimichthys crocea; low fishmeal feed; breed; muscle fatty acids; intestinal digestive enzymes;

antioxidant enzymes in the liver

0 3%

HVE NG GRS R AR, R B iy . T B IR -, & DR 5
WSO A, B R R I 0 /K 7= R 2 R R A 7k 32 80 A ) R AR T K
JETRE, b RERURRDR, HAKS BBk, FEsK PRk AR 7 iSRG B9 U A B I
ARR A2 A DR B S A B B A K PR FRFE Y T LA I s oS 22— R ( Larimichthys crocea) JE M
X (Osteicthys) #JEH (Perciformes) 1 fFl (Sciaenida) T fJE (Larimichthys) , 3% E VT3
BRI A TR Z — K Xk b 8 B & 2R EE, BT LAAE Mo 8 A o R
WA AR ) ER

XA GEENY FICtA et R R R SR Rt gt R B AR e A R S L R IR AR A 25 25 52
DU SESI GV E N SR, ALl d oy BT 25 R A SCH T (GWAS) , eS| 1) F 20850
PRCHBE R TR, T 2019 4ERFE M E AL “WbHmE" i ke AT ity ammbRE g
(R R v g e, TR TC LU AN ] B T b 45 RS R R i T AR T IR B0 Sy, R 4 57 114 £ K PR g
VPRI, R Se s (LA R SR o . BRITRRALAL . W T8 TH A Tt AR P A AU A S A T
WERLBS T, LRETHNG “TibkLm” S F R g xR AR R R RO, wE R L,
“TepAE R DR RSB AR, SRR ok R L R SRR iR AR

1 #R5FE
1.1 SKIef 5SLiaRs
S T P B 41K B4 2019 AR RN ISR AL e SR BOR B R < bR Keda ™, X iR
SR £ [RTIIE 7 ) R R, S i P ARDRL S R T A DR £ B fRDRE FM4T R FM27, £k
FLELITIIN 47% (FMAT) 5 27% (FM27) , SCHikh s BUE IR i L ansk 1 fi,
x1 IRFHEREFHIER(FHR)
Tab. I The conventional nutrient composition of experimental diets ( dry matter)

T%} Diet M CP MW EE HUK Y Ash HAE GE
FM47 43.85% 7.15% 13.07% 15.98 kl/g
FM27 43.21% 5. 64% 12.62% 15.77 kl/g

1.2 AFERE

FRO S AL TAETT =YDV L AR T, SEIRBE 4 N, AR E Al (SFM47) | ®E
B (SFM27) . YRS M4 (CFM4T) . X HEAR k2l (CFM27) , &E2H BEHL 3000 J& KLAS A1
IERRE AL, 533 FET 8m x4m x 6m BIRIFE T, SCOG LA HT A LLER 2 H FM47 kb 5,
A FRFE S FESE 180 d (20191120—2020520) , SEERIHEE KR R 10 ~22°C, R R 26 ~30,
AGE >5 my/L, AATE <0.05 mg/L,
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1.3 #FEmREMNE
1.3.1 FEfRE

RN SR TF LR (55 1K) MZEREE (55 180 K) TR MAHRENLE I 50 A H fa, 765
30, 60, 120 1 150 KFHEA WA HREPLETE 30 Bk # e, MEBAREE (KE, kK); 785 60,
120, 180 KM A HREHLE 10 K E i, T ok Efgsl, SOt /Nm (BIBRNEY Mg ), & T
-80°CYKAE, FHT Mo LBEROME . 26 180 KL 10 BAH f, RAEWFIBHLAT - 20°C VKA P RATTE,
FHT 5 BUE % 040 FURR 07 R O 0 2 5 R I P - B0 SR AR I A I 52 U 7 2 56 512 0 0 71k Ak
24 h, UTHB (AF54500.01% ) SEATRREE,

1.3.2 LD R BE 35 1o RN R s R Fr 0 52

B HNUAAE R T T AR TR EE T, BERRTR S TLA 3 RS 2R S R AT &

1) WHUE IR . LR R AL BRI ; LG 7 R TR R ki a2 5 A 4R
FERKBEEE (550°C) sE .,

2) BRWIRRINGE . 27 [E ZFRiE GB 5009. 168—2016 (£ it 4 42 [ 5 bn e B it v AR 07 12 1 1 5 )
A K R PR HURE P BB DR . SR S S A A GC2010 XA ER #4708, AL R—R
5 AU 1000 15 HEREEELEE 270 °C 5 il g8 EE 280 °C ., FHEFET: WAL 100 CLREF 13 min,
SRIGLI10 C/minTHEZ 180 °C I %45 6 min, FHLL 1 C/min FHE ZE 200 °C I £4F 20 min, x5 U
4 °C/minTH % 230 CIFAREF 10. 5 min, AR — R34S B IR o it 434K
1.3.3 AL ST A A m A I

Wi TS (BB, SEREE . BRITER) TR ELES (B ALY BLREE SoD ., Ak
S CAT, N i MDA) 36 KR BB LEE ST T-AOC FIN & ¥R FH RE 5 i AR ) TR 53 B A 3k
g, BAE kS % R &l
1.4 HESH

5% (survival rate, SR) = (N/N,) x 100% ;

AHIE (weight gain, WG, g) = W, - W, ;

HAFR (weight gain rate, WGR) = ((W, = W,)/W,) x 100% ;

FREERKE (specific growth rate, SGR, d™') = ((InW, = InW,)/d) x 100% ;

TR R %L (feed conversion ratio, FCR) = F/(W, - W,),

Hob, N R IR TG I SRt 0 s NN SRIE SE I 45 A S fa AR T A s W, D K e o7
BRE (g); WRHREOMEAKRTHERE (o) ; F hBREOTFIHEMELLE (g); d IR

SCEBOHE R ] SPSS17.0 BEAT SE it ab 3 TR R ——

S ZEFT P A + FRUEZE (Means +SD) % ]

g

TR WS B AT U 25 BT (two- Lo
way ANOVA) , WLEHEATE R 0.05, #2R  © e
N LSD AT 2 T Ho c e (R
t 004 |

2 R .
2.1 KE&SGLEKER

}J\F/ﬂ 1 Efﬂ, ﬁﬁﬂﬁﬁ@%ﬂﬁﬁﬁiﬁﬁﬁix 0 0 30 60 120 150 180
\'J:IIL%, 1EU\% 30 i@, SFM27 ﬁﬂﬁiijﬁ"jﬁi%‘ H 18] Time/d
B CFM27 40 (P <0.05), W 2 s, ik B1 RAXREEELIRIEFEETHER

25 2H I R T I FMAT ik e 5 oK 35 Fig.1 Histc;g:ram of clzlomparisin o(;‘ weigh:] changes of each
N " IR group of large yellow croaker during the experiment
FOME R KR TR e 9P o EeeY g e e®
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FM27 fal kb s, B FM4A7 ZH Rl R B0 T FM27 246, MEE R ARl 0, SmEH KEm
RIE MR AR 5 TR, Horp 3 FM27 kbt 2 R B (P <0.05), %M FM47 TRk

LR 0 TR A KRR T X IR 450 FM27 Fe) e} A 7 20 K o £ T SR RN e A KR
TXFREZH , SFM27 ZH KB A R A T HA L 50 4

F2 IWAESMERMERERGERF AR

Tab.2 Growth performance and feed coefficient of large yellow croaker in each experimental groups

g PEE U Breeding group X} HEEH Control group
Ttems SFM47 SFM27 CFM47 CFM27
VIR E W,/ g 93.29 +24. 31 88.57 £28.05 85.34 +13.24 81.42 +16.26
RIE W,/ 190. 81 +50. 67° 173.76 +38. 06™ 183. 81 +40. 06 153.72 £32.75¢
FIESlUNS . W b b
N 16.96 + 1. 56 16.57 +1.72 15.92 +2. 12 16.04 +1. 17
Initial body length/c¢m
FRSLENS . . . |
) 22.37 +1.94° 21.98 + 1. 64° 22.23 +1.7° 20.86 + 1. 56"
Final body length/cm
HETE WG/ g 97.52 85.19 98. 47 72.30
W ZE WGR/ % 104. 53 96. 18 115.39 88. 85
e KR SGR/ % 0.39 0. 37 0.42 0. 35
15 SR/ % 90. 24 82.05 93.15 91. 44
Ak} 5L FCR 2.53 3.14 2.54 3.26

. [[—A75EE LA AR SRR ZERBE (P<0.05),
Note; Different superscript letters on the same row of data indicate significant differences (P <0.05).
2.2 RE&NAEKS
PG WLAAAR T o s R (W 3) WoR, HEH SRR LA 1, HLIR I FORLK 23
FRAREEAR 2, ZRWIPAR R e R (R 3) B, A REaIATRHER AR
RSy B sy e A B (P >0.05)
R3 KREBVBREARNAKRSSHER(THR)

Tab.3 The muscles proximate compositions of large yellow croaker at the initial and the final stage( dry matter)
N7 Unit: %

¥4 The initial 2K The final

i
jug =i I HEZH
ltems wH ! SFM47 SFM27 CFM47 CFM27
Breeding group Control group

M CP 57.12 +0. 14 57.65 £0. 94 55.94 £2.25  56.15+2.19 56.2+1.43 55.67 +£2.14
RGN EE 35.12 +0.47 34.37 £0.78 39.44 £0.55 39.19x0.26 39.46 +0.80 40.00 £0. 25
FK 4 ASH 7.76 £0. 39 7.98 £0.12 4.62 +0.04 4.67 0. 35 4.34 +£0.19 4.34 +0.08

2.3 KE&AABERERHER

FA R UR BRI R AR AN SR 4 R, SR s] 22 RhARIRR , Hh FR I FAR TR (SFA)
7R, BAFIARNIER (MUFA) 6 F, ZAMBEHAIIENER (PUFA) 9 F, i PUFA H & & AR A
iR (HUFA) 5 F, ANEREF AR IR, 50 FM4AT Gk R B LA SFA F MUFA BT &
OB BT 08 FM27 FRRHA K M (P <0.05), 1fii PUFA #1 HUFA i 43 50 8 3% 8 T 408
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feZ] (P <0.05),

A=

R4 KBRFAXHEBHNINABIHERAN (FHR)

Tab. 4 The muscle fatty acid composition of experimental large yellow croaker( dry matter)

FM27 TR KB (P <0.05) , BEEAHR R, 5 I AULA H MUFA 5 20 800 25K T X
H (P<0.05), HUFA. DHA Fl EPA Jii & /%0 i & = T Xt
PEF AR BANLA T PUFA JT i o340 b 3 5 T IRAL (P <0.05),

WL FM27 fRRHEE

B} Unit: %
JBWITR Fatty acid SFM47 SFM27 CFM47 CFM27
C14:0 2.22 +0. 02" 2.11 £0.01° 2.17 0. 00" 2.21 +0. 00"
C15:0 0.19 0. 00 0.18 0. 00 0.19 +0. 00 0.18 0. 00
C16:0 23.22 +0.07" 23.62 0. 04" 22.9£0.01° 23.59 0. 04"
C16:1n -7 7.21 £0. 04" 7.00 £0. 02" 7.05 £0.01" 7.18 £0.03"
C17:0 0. 44 +0. 00" 0.41 +0. 00" 0. 44 +0. 00" 0.42 +0. 00"
Cl7:1n -7 0.29 +0. 00" 0.28 +0. 00" 0.28 +0. 00" 0.28 +0. 00"
C18:0 5.67 0. 02" 5.64 +0.02" 5.44 +0.03° 5.73 £0.01°
C18:1n -9 27.93 £0. 05 30.37 £0.07" 30.51 £0. 10" 30.73 =0. 07°
C18:2n -6 15.33 £0. 02° 15.9 +0.04" 16.02 +0. 03" 15.57 +0.03°
C18:3n -6 0.08 +0. 00 0.09 +0. 00 0.08 +0. 00 0.09 +0. 00
C18:3n -3 1. 65 +0. 02° 1.73 +0. 02* 1.75 +0. 00 1.68 £0.01"
€20:0 0.17 +0.01" 0.19 +0. 00 0.17 0. 00" 0.18 +0. 00"
€20:1n -9 0.85+0.01" 0.84 +0. 02" 0. 88 +0. 00 0.83 £0.01°
€20:2n -6 0.28 +0.01" 0.30 +0.01* 0.29 +0.01" 0.29 +0.01"
€20:3n -6 0.09 +0. 00 0.09 +0. 00 0.09 +0. 00 0.09 +0. 00
C20:4n -6 0.50 +0.01* 0. 49 +0. 00" 0. 46 +0. 00" 0. 49 +0. 00"
€20:3n -3 0.08 +0. 01 0.09 +0. 00 08 =0. 00 0.08 +0. 00
€220 0. 11 +0. 00" 0. 11 +0. 00* 0. 10 +0. 00" 0.10 £0. 00"
(20:57 —3(EPA) 3.12 £0.02° 2.85£0.01° 2.99 £0.02" 2.80 £0.01"
€22:1n -9 0. 10 +0. 00" 0.09 +0. 01" 0.09 +0. 00™ 0.08 +0. 00"
C24:1n-9 0.14 +0.01* 0.09 +0. 02" 0.10+0.01" 0.08 +0.01"
(22:6n -3(DHA) 4.80 +0. 12 4.09 £0.01° 4.28 £0.07" 3.93 +0. 05"
Y SFA 32.03 £0.07° 32.26 £0.05" 31.41 0. 04° 32.42 +0.05°
Y MUFA 36.51 0. 08" 38.67 +0.07° 38.91 0. 10" 39.19 +0. 10°
Y PUFA 25.93 0. 14° 25.63 +0.03" 26.03 +0. 12 25.02 +0. 03
Y HUFA 8.58 +0.15* 7.62 +0.01° 7.90 +0. 08" 7.40 +0. 05"
DHA/EPA 1.54 +0.03" 1.43 +0.00" 1.43 +0.01" 1.40 £0.01"
DHA + EPA 7.91 £0. 14° 6.94 £0.01° 7.27 £0.08" 6.73 +0. 05
HAh Others 5.53 £0.01 3.44 £0.01 3.65 +0.02 3.37 £0.05
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2.4 KE&FEHLEEYE
TSP 8] 525 2 K 42 g S T AR TG P e 45 SR AN 5 o, 8 MG IR R 4 iR V47 1)
PRy £ i 1 M R 2 1 S 2 2 v TR V27 TR R fr, i, 2B 120 KRIES 180 KAk
WEE A7 FlAsh 10 O R P TS T S TR P27 TR R, IR DRI IR R T, B
0 A R 1R U1 S 1 X v T X BR
*5 BEXRFEEREHKEEGE
Tab.5 Intestinal digestive enzyme activities of large yellow croaker
AN Unit: (U - mg™")
At 8] &5 Time $6H5 Index SFM47 SFM27 CFM47 CFM27

TEREE Amylase 0.11 £0.02* 0.10 +0.01" 0. 12 +0. 00* 0.09 +0. 02°
%60 R

g Lips 10. 51 £0. 65° 8.33 £1.67" 7.97 £2.20" 7.22 £0.99"
The 60th day BRIDTHE Lipase * * * *

B M Trypsin -~ 414.41 £56.55  395.28 £109.98  376.30 +120.37  344.83 £22. 98

TEME Amylase 0. 10 =0. 02 0. 11 £0.02 0.11 0. 01 0. 10 £0. 02

BI0K g |

Lip: 10. 57 £2. 06" 10.07 1. 82° 11.60 +1.43° 7.10 £1.75"

The 120th day : pase * * * *

JR A [l Trypsin 452.4 £106.27°  364.6 £73.43™  424.27 +73.65™  305.58 +28.25°

TERYEF Amylase 0.11 +£0. 02" 0.10 0. 00" 0.10 +0.01" 0.10 £0.01"

% 180 3% B L3 b 1§ b

RE Wi Lipase 8.54 +1.29° 7.12 +1.87" 7.38 +1. 19" 6.76 +0.92"

The 180th day
JHE7E FH B Trypsin 521.96 £69. 15" 353.47 £27.55°  460.95 +33.69"  306.71 +34.28°

2.5 KRE&MEREMEFLE

5 R HE o TP AU AT R Tl T 1 8 DU 25 SR 3R 6 T, 1 T LRI R v 40 P47 4]
BHR B, CAT TGP 355 T FM27 BH R (P <0.05) ; FAESHTASLAE ) (T-A0C)
i TR FM27 fpkhi Rt , (HERREBE (P >0.05); 1 MDA TG HEME T 0 FM27 fRpRHY R
fi, HERARE (P>0.05), FHMKE AT SOD, AST M ALT S ICRE 2R (P>0.05),

Fo AEEMENFLEENE
Tab. 6 Antioxidant enzymes activities in the liver of large yellow croaker

1845 Index SFM47 SFM27 CFM47 CFM27
BPTEALfET T-A0C/ (U - mg™") 0.78 +0. 13" 0.63 +0. 09" 0. 81 +0. 09" 0.59 +0. 06"
ALY AL/ SOD/(U - mg™')  138.5+12.49 124.63 7. 61 135.39 +21. 00 138.48 +11.57

SE SR CAT/(U - mg™") 47.10 = 8. 00° 32.16 £2.33" 44.93 +2.56° 34.90 £3.42"
N % MDA/ (nmol - mg™") 2.26 0. 60" 2.87 0. 66 1.94 +0. 86" 2.40 0. 75"
3 Wig

3.1 ‘EEXEEINMRENE ISR

RigtafEh R E PR K a2, ARR RO R A oy I faalh . V2 BFTEERW], R fiRDRL Aok
BOHABER AR A0 A K MR IE AR , HERBIFE ™ i85 A% foy Dt I £
B R, B SeIE (R SR AH L, AR S RGN R TR AR .
AR, LhRAREAER T, APgeh, B0 FMAT (k5 7 4URT IR0 A KA
DUAIRDREA HI AR R 0 TR FM27 fRDRE, o (R e R B fhdadi A I RHE R, (BB IR AR R
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Jee, MRt RKR AR 8 R AR ELE AR R R F . ABFSE ) FERRMIR AR TR 15 1
T, EEHRE AR m TR IR, RIS E 4B AR L & A IR ZH I U ()R Y i
MR TR BE R, BIFE IR AR RO T mT DA AP A AE R PERE, X IE R AT LUE o i85
BT R AT AR A 2 T o RDRHR SR N s A KRy R B i &R, WU, A&
AR R AR O e, X R AE S FRAERT L SEB IR (20191120—20200520) £ 17 T R # a4 14T G
S BE A R A TS AT RR AL, RRBIE SEM27 4K AT R A, R SE I A R A
Blaufuss 25 P fF5e i A R, 8 PR Y 85 (1 IRV Rk 32 5 2R 1 U5 % i i ( Oncorhynchus mykiss )
AT NTAER, AR 6 TC I8 e A 1 R T By DR IR ZR P, ARG SRR TR & X
WREH, XA TRERIEFWORMEIEN (BB & 10 TARic 5 LA BE R AHZE S ) , wrlaE R
SRR R I 22 . T T2 PFRR S, ABESE bR SEg A 1 R4S, RBEREEEH, A
PIFAZ IR T iRDRH 22 580, IRAETEE DA N TIOREE ORI S) S mmy 22 s mid, Wik, Bty
) TP R S EORE A IR AUE R TR, 72— P Ieir, a0 R e 2k Wl 4 B ik
B TARCHn S 5 R SORFE RAHEST, SR B SR s R, MH 2 2 0EStd . 5
AT R MR AT S 1 7 S5 07 A s e, 55— T, BIAE SFM27 4L pGis R B AR T CFM27
A, EILEMEERBUARAR T CEM27 4, LA LA, FRFELE T K 0 2 5535 1)
SR TR,
3.2 KRE&INREESS D

PR AR S LA B RN I AR bR, 2 altfl | A R R S 2 Fh R 2R s
ARELIGEIR RN, 4 ANHZ RIS TR B 25, SRR AR DR A X K 0 LA A
GYPEA AR AORSEAR o S A A R PR AR O L BN S e B A A 5y, A0 Bui S5l
HK R I RARESE  (Pagrus major) Tk i) €0y T A 5 ) 0 A A A B i, SIS IR 25 SR AR
REY ( Carassius auratus gibelio ) el YR IROEfill ( Sebastes schlegelii ) T ONIEEEES  ( Trachinotus ova-
tus) " FIAT IS (Irideus) ' BOBFSE P ARG, (H, Liang % FMEEEMRWER P A EL, B
EPE T HARS 0 (Lateolabrax japonicus) KAy, FRAC T HLIE D ML (1 & &, IR 45
22 T T RE SR . KA SRR SR & B I B Dy A 5
3.3 KE&AABERERER 77

Hi I R A M B 1) S B2 3 REAE S T AT 5 R /K7 AR A RE 1 BRIt ok, Al kb o
NI g R 1) 2 R P HAR IR PR 4L B R ™ FEr 2B A T v, ks 2 bk
HAp s A E R E SRS W maR iy LA & BT, BEE R ok 8 BB ROKF EJF, WLAH PUFA |
HUFA | DHA il EPA &g BRI 2, ABFseh, FM4A7 RS Rt F 4k i, h TALA
CI8: 1n-9 FEAYED, H MUFA & 0 E AL, XATRE S 0L & 240 R sk S TR s A A g 1y
%, IHFERZ AR ORI b RE AT ¢, AR, TERFMABIRIR ST, EHEHRE ML
N DHA #1 EPA &30 25 TXT M4, Schlechtriem 252 {81 FHAE ¥ 58 4 A0 R P VEEE ( Salmo
salar) TARMRR IR, RIS R PGPEEE SR ILA HUFA & A AEREER ., HEEED fFiE
TR ( Cyprinus carpio) Hikh RIEE T AT H- 5% A M, A K R B Z A AE IR &
R, XEARMREE R, AR, RUTCIRTE FM47 50 FM27 fRBHRFE T, EH M bk
) B AT AT A R & TR i s AR RIS TR, AT REJE K O HUFA & BUAH O 5E R Y 2 38
R, GMREE R, SOR OB R TR T B R IR DR G R SR
3.4 KRE&GFEHUEEELLEST

F ISR P T AR RS P P B M AR R I S W 22 5 8 Kkt J@ A bt 2 A I R (1 il
T M ARV ESCARR P T Ay Ml 15 P, T O U RO PR A 5 DR ) BRI AR SRR T R BE DA DG, TEAIESE
PRI FMAT TRk Y R BT A g G R AR 1 PR A R T RO FM27 RDRHA R B K45 2R 5 Santigosa
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S Liu DY Liu PV IERFEMA BT 45 R 2, R sh i AR VR R Al 2 R
I T T A B R VA S BT Rk

TR AR P B RO T R R A T AR RE 1, SRV PRES 4 ( Gadus morhua) P J Bt
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