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(1. PERIT =R E WA R A A e T Wdt B8 4431005
2. =R TR HIALE R E Wit EEA 443100)

WE KR R 1 4 & (Coreius guichienoti) ¥ T 3% B Wy & F "8 K W4, SLI0 5% A 5x2 WA F#it,
Wit 8 B W FRALE, FRILERT(1%. 2%. 3%. 4%7F 5%)Fa B IR (2 F1 3 R/ [E 0 4 &
Y@ [MEEMGIIL0.11) gl b K, KRR, HUBEEERFRALEMN T, ERETr, ME
AT By 3G A, (B 4R G R A K D A, AR I R KT B 3 A T R
BEZRATFKLE 3%EH8 TR S@EEHEMEERLEERENEmA R RAEE, SR
AP 3%, 3R/AHRANHER FELEKEFFEARBEHNEEZTT 2 R/AA, 2811
HLFE B & E AR K TR 3 AT 3 hn, T4 By KM BT B R KT At AT R B 2 & B An g B
BEAHBEDE, SIRATEE 3%, REATATEERKT FIEFEE BN EE, WA 3 K/d
WRA, B R KT MW E R e THRNES, BT, HRAEUR _HFHNREE
FAxBEAEm HENENTEEY W, MERREKTFNE i, EoRaFEEEERERES,
HFERIEHRE, EAER—#EAKTT, 3k/d 48R AFERE 2 K/d AERE, F LR, &
KAREHT, U3%NHHREGHHREI R, RAMATHEHIRARANAEK., HARKFERE, o
RGERV N O &P R IR R AR R IFE A L

KR Bl 040 fy RRAKTF; RORME; KMk, FHE; FEDR

hESES S964.5 XHEERAEE A XEHS  2095-9869(2024)01-0095-10

[5 171 4 £ (Coreius guichienoti)Z A< YT H L IiF I BRI S, WA CHEZRE SR LT KA sl
T A fa2s, WS T AR BE S LR (%) 3 3100 e WwRlE ) M ChEAZERaas ), f
PEf 2R (Jiang et al, 2010). 243K, BT KR EE% SR FE AL T o BUMFRT TR 3P HLAA 3 4F S
ST LA 2 K A AR IR B SR A R i B AR A il 1 V8 250 X B PR 4P BOR AR S AME RS it 40
FECUMBEACR RIRW (Zhang er al, 20105 BeEal ARUMMIMGFE O 5 o Horb, ARG BRSO 2K L 2
4,2002), HBL, 8 FER AR TR A AR Y o R Wife s ARMBRE AN TFBRZ—, EEN

* 2021 ARG VD TT BRI P 1) S8 MUK oL 0 B2 A 40 28 3 0 w12 A7 48 PR 7] (Z422221002) B By o X 48, E-mail:

1828020894@qq.com
O EEEE: WdE, RSP TR, E-mail: quhuantao35@163.com
Wk HI: 2022-07-16, WEECH HIH: 2022-10-31



96 ook B

545 %

STz N (UK, 2006; 477 %55, 2013), Il 5 &
fit B Lo 7 A2 1 B DU RS A 184 B R ) S il
2.

E O F A R T B R e BRI 2R
P PR EE AT SRR IS RS IR A PR
% WL F 5] 143 WS 35 45 (Schoener, 1971), Hp#0E &
FNE IR AT AR 0 S A A7 | AR VDR A 09 52 Wil i B
(X AR, 2020; TRABEZESE, 2021), PHitk, BEF
S PR P MR AR, XA v AR e A
FT i | BRI SA | 8 Tk A B /K B G B
AHEBEMIEFE L LNEFQ008)HFFE RV, EH
I EE MK 1T USR5 R B (Silur meridionalis)FE £ 1)
PTG R AR E A KR, IR BRI & 4 40 SCF5 55(2011)
WFI B, A 3 45 RT3 ] D) ey 5 A B £
(Epinephelus malabaricus))3E 83 | B R AR EHK
o BRm, E AN E BT R PR TSR A5
TP G, 0 T R P R 5 DR SR W P AH DG AT 5 1 Ak T s AR
B, AT, AWEIELE G AT R O £ SR 2
B, TEMEIR K RGIRIAAUT , RIT T SRR IR R
ARG B 11 ] £ 4y #0044 I A K P R R AR A Ak dE bR
(S, 5 TR [ 171 4 £ 15 b 355 7 S ARl i BB AR
P, R FH RO B A

1 HRE%
11 HFEEHE

FRFEFE A T VU )1 48 B T ) S A0 BRI
SEERXF SR 2021 AEuE N T2 F AR i fa ) fa
HEA™ S0 1Y) I 5 U AR AR O v BF 4 () Y [BDE B
FEIEBFMWMNIT(ER N I m, 5 1.2m, IR
DU JE ZE o e BT B, RS O R HEK T, AR E A B
T, FRRKIRAERRTE 0.7 m), & 4RI & A TG0
IKFEIERGE, FR5E K45 U8 T 75 A A 2

PEHWIHE ARG H 6~7 cm. IRF TG . fdEEARY R
FI a4 1 800 FE[#IARE H(4.91£0.11) g], FFKEAL
SAECE] 30 MRS — B R E NS TR SR, B
Bith 60 B, FERFFWE IR 14d )5, MEWILGIARIF
FRURPE MRS o BRI SR ] 532 WA F it ik
S A%, 2%, 3%, 4%F1 5%, X 51
WK R KT, 2 H AR S R
ER LG, LI 2 A2 M 3 Yk/d), 310 MR
WAL, B 3 AT, BTl 60 B
o, FREEEWN 8 JH, o, $RMEECH 2 Y/d ab B
ZH LIS E] A 08:00 1 20:00; MR N 3 W/d
A FEZH R[] A 08:00, 14:00 F1 20:00, FRFESL

BRI, MRICSKIER . B MAa T g,
2 JARE S5 AT — KPR, AR I B A A ERT
VAT B . SCI A E) B B K A (2042) C | G E
WM 12 :12h, BA<0.1mg/L. FHE=7.5mg/L,

TRk Rl 2R TE R RV RHE A BRA R A P2 1 S5
BTG R, IR KA 6.92%, HHEH
52.66% , FlAG T 14.33%, TEH 10.6%, HLIK Y 12.74%,
B53.27%, K 2.07%.

12 HFmREMNE

FEIEE RS, T A SR Uk 24 h, 2 22K 3
% (Sigma) BRI 5 HEAT FREE S8, RN 15 7 i Bl
B 6 FB(n=180), MIEAK . KEMANEE. FFH
MR SE RS, BUF . AT 4L4l, DAT i A B Eh
KT, IR Tk, SRIG VIR, 4
B R AR AR %, 80 CIRAFR, HAT Wk
i35 T A 0 E

A KYEREFE PR B AR

T R (survival rate, SR, %)=100x1F 15 FE£1/60;

14 F R (weight gain rate, WGR, %)=100x(& K
WG )/ W) iR P4

HrE K F (specific growth rate, SGR, %/d)=100x
[In ZR I EH—In PRI E]/56;

TR (feed efficiency, FE, %)=100x (&K AK &
WA R AR B

JIE 6 B (condition factor, CF)=100x%¢K {4 & /(%4
NS

JIEAA H (Viscerosomatic index, VSI, %)=100x P i
GilEWEZ S NN
121 A BRRY O BAEEMII 6 B4
ARAET20°CUkA,, TR 01 (n=180), R4
SR H I IR AR IR LA R I BRI« K 43R F o T
THE I 52 (GT/T6435-2014), HL&E H R YLK E A
00 22 (GB/T6433-2006), #HE i R FH 2% [l 42 5 )
E (GB/T6433-2006) , K 43 % I H 8 4 24y e 125 T 2
(GB/T6438-2007).

122 HAEER 2 o i E M AT I 2l 8, 4%
9 fEE W) LLBIIMA LB K, vkinsI3K)E, fE4 °C
T, LA 5000 r/min B.0> 20 min, HBCE TR,
TR B (AMS) . JIE iy i (LPS) 1 g 25 (1 i (TPS)ik 7] &
W R A ) TR T (R al), BRI iE S 8
PR

1.2.3 AT B4 22 55 28 S LR BRI B
i FFIE L 21 (n=90), fi I 4% 1) 22 58 H IS I 0 1
48 h, ZJFHEATIRIE . A S | U) R AT - DR ARG
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1.3 HiESH

KH R OEF XTSRRI TN 2 7 2253 (two-
way ANOVA), HITPH 28 X 48 f (i 52 e bk 2, DUSR
Bonferroni T4 R ZE A, W 2 NMEEKZ (A
1 28 FAE TS e d 2, 0] 2% T He b — IR &, PR
7 — R HAT IO WK B E Ry P=0.05, T A
B 15 LT YE A5 I 25 (Mean=SD) &7 .

2 #R

2.1 fRRHEIRAK TR IRITER R B O & 4 K E S0

Zeat 8 JEI P FRFESLE , 254 Ab BR8] 114 £6 A7
AR R A, AL 5% MK TR ) 2 ASBEE R 2%
PETC 1R, M AR Bt T, Wk 1 iR,

Bifi 75 B K B $2  , IR] AR #4469 WGR A SGR
15 F 3G IN(P<0.05) 0 HHMRIKF <3%MF, 3 /d 4
) WGR 1 SGR & 2 i T 2 ¥k/d 41(P<0.05), T 244%
MK E>3%F, BT R X WGR Fl1 SGR ¥ TC i #5
M, ) — 4% MRN8 CF 78 Rl #K 7
ZIEICREES, (BA1E 3% 4%FMEKETF, 2 %k/d
M CF BEm T 3 wd 4, fER—FEBERT, A
MK 4 2z VST BB EES, BT 3%k
e, FEHALASIEIKSE R, 2 /d 4R VST )
F 3 /d 41(P<0.05)

2.2 {ARHEIRKFR R RAE YR O£ &4
SHIRIE

N Ti) 458 M b £ 4 () 10 0] £ &0 £ ) 4 i R AR
FERAT WL 2, o, KA Fr iz B K ST 1
W (P<0.05), i f AR 2 (0] 37 21 45 R K
FEMRAT AR L Je 3 22 1] 32 5 AR FH ) B & 520 (P<0.05)

PR IK - | A AR LA K — 3 58 AR FE R[] 1 4 £
) WGR. SGR } FE #J4 i 5 (P<0.05), LM
WEXT CF Fl VST #2035 (P<0.05).

AN, AR R B AL 32 B £ K OF 19 8 3 R
(P<0.05), THMEAKF . BEMRIR DL K — & 32 BARE
FHXF ALK 4334 TG {352 W (P<0.05)

F1 RRKERKRFEE A& & E KRR
Tab.1 Effects of the experiment diets with different feeding levels and frequencies on growth
performance of juvenile C. guichenoti

PR AR

. gy e B R R R RS JIE v JEAA L
F eed”(ltginﬁf/?i‘;ency/ Feeding level/% WGR/% SGR/(%/d) FE/% CF VSI/%
2 1 10.46+2.55° 0.18+0.04° 12.06+2.94° 1.40+0.12 8.56+2.15
2 58.58+5.61¢ 0.82+0.06¢ 36.3143.49° 1.42+0.17 8.61+2.38
3 100.28+6.15° 1.2440.06° 42.69+2.62% 1.50+0.14 8.34+2.07
4 139.89+8.18° 1.56+0.06° 44.64+2.61° 1.48+0.13 8.36+1.48
5 173.36+4.46" 1.80+0.03° 43.85+1.20% 1.45£0.10 7.74+1.52
3 1 26.70+3.44° 0.42+0.05° 29.89+3.56° 1.34+0.06 6.42+0.67
2 71.51£10.07  0.96+0.10¢ 44.3246.25° 1.38+0.15 6.47+0.83
3 111.39+1.10° 1.3440.01° 48.48+0.48° 1.33+0.13 7.80+0.85
4 139.03+3.16° 1.56+0.02° 46.04+1.05° 1.37£0.07 7.14+1.04
5 168.43+8.98" 1.76+0.06 44.65+2.38" 1.39£0.07 6.97+1.34
P1H P value
K- Feeding level <0.001 <0.001 <0.001 0.315 0.517
HLIGIH Feeding frequency (*/Oﬂ??*o/?/-) (*7222%-) (;8)8%-) (-7-0/32/1-) (*73/-()/2}*)
32 HAE A Interaction 0.026 0.002 <0.001 0.126 0.136

TE: RPN R 07 20 B M2 BRI 5 2R o TR IR — 3K TR, S [R5 A 4 22 [ 4 0 38 0 2 S %7 3
N, AT NIZE R R 1%~5%BRKFAL, B Rz oK, 2 D ORBERA 2 0] 22 5 W35 . 7] — 400
AT, SR Z A RF T2 R /NG TR R . T,

Note: The results of the two-way ANOVA and post-hoc mutiple comparisions are shown in the table. Within each feeding
level, the asterisks indicate the significant differences between experiment groups fed twice and 3 times daily. The symbols in
parentheses from left to right represent the 1%—5% feeding level groups, and an "*" indicates a significant difference between the
two feeding frequency groups under that feeding level. For each feeding frequency, the superscript lowercase letters indicate
significant differences between feeding levels. The same below.
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Bt MK 3R i, FAROK A e 2 AN B R
HABE I AR N RS, 75 S%IRKTET, 24
AR A WK A B A B RAL, BB EMR T4 A
1% 2%4% M2 7K P2 (P<0.05), 2 Yk/d WL ) fa
LR IR A TR 21 2 0] T b 35 22 5-(P>0.05), 1T 7E
3 UK/d BT R 1% KO T LR B B E AT
A K4 (P<0.05), AN, 18 1%HEMEKSF- . 3 ¥k/d

M PR B T 2 /d 44(P<0.05). 2 4>
P 25 F T A RELG 7 0 B 45 MR KT 1 T v T R
PR AR, 7E 2 YR/ BHEER R, 1% 4%
TRV AL R AR 107 S I T I A 2, 2% 4% K P-4
(AL I 8 MR S%IEMEK 2 . X 3 W/d HEME AT R
et 1% MRACEAL IR DG B LT H A A4, 2%
1 3% A2 BRI 735 8 35T 5%k P-4

x2 BERAERERAENEAREYEEEER SN

Tab.2 Effects of the experiment diets with different feeding levels and frequencies on whole-body

composition of juvenile C. guichenoti

TR AT AR P K- Koy HEA FHLIR D5 HLK 53
Feeding frequency/(time/d) Feeding level/% Moisture/% Crude protein/% Crude lipid/% Crude ash/%
2 1 74.12+1.12° 15.55+0.10 8.91+1.50° 1.23+0.15
2 72.55+0.64%° 15.44+0.16 10.26+0.50° 1.15+0.06
3 70.26+1.31% 15.48+0.32 12.41+0.49% 0.94+0.22
4 70.98+0.81%° 15.35+0.52 12.29+0.90% 0.76+0.41
5 68.95+1.13¢ 16.20+0.61 13.02+0.24° 0.95+0.17
3 1 75.83+0.92° 13.83+0.75" 8.11£0.78° 1.26+0.06
2 72.52+0.38° 15.66+0.60° 10.70+0.14° 1.08+0.06
3 71.71£1.06° 15.00+0.75° 11.23+0.90° 1.06+0.20
4 69.91+2.52" 15.39+0.50° 12.72+1.87% 1.10+0.13
5 68.30+1.63¢ 15.45+0.12° 14.14+1.18° 1.01%0.15
P1{H P value
$EME K Feeding level <0.001 0.012 <0.001 0.058
FEMLATK Feeding frequency 0.550 (;12330 0.991 0.170
ZZHAE ] Interaction 0.267 0.025 0.278 0.443

2.3 {ARHR IR K T A0 32 MRS R X (B O 46 £ F 1L Bl i
(oA

25 P R A 4 [ T4 £ 40 £ RTE RN i i 4 41
FTH AL P DL SR 3, b, BEIROKOP X 8] 11 4 i
U £ J 2 1 R 7 2 i) B 55 (P<0.05) , X 3 A il
WU TG 38, 35 B2 W (P>0.05) o 5 MR 3R RN 58 EL A FH X B AT
T AL TG B 5 (P>0.05) . %R I 2H 200 A0 il R
Ui, BEMEIKOE | BEEUR DL K 3 538 AR H R H:
To i3 M (P>0.05)

(5] 1] £ JFF U Fle 2 1 B AE AR R T
FER RS, 76 2 W/d BEMUIRT , 4%$ KT 41 1k
H BTG 1 T 3%BRIK 40 (P<0.05), S%45
IRV 2H 1 JBR A 1 TS 1 T 8 25 KT 1% L 2% 1 3% 43R
KL (P<0.05), 7E 3 W/d MR T, 4%F 5%4%
WEE 7K V-2 7 (B 11 0] £ P O Jle 2 11 I 0% R 3% e B I T
3% KL (P<0.05) o X AR I BEHE R 158, 2 ¥k/d

PR ET, S ERAFHZ 0025 A 8% P>
0.05), TIfE 3 WK/d BEMITRT, JFR I s 1 B 4% i
HCF RGN R AE TR G T RS, 3%H1 4% B RIKF-
LI I 7 b T 1 480 d 2 o T LA B MR K SF-4H.(P<0.05)

2.4 {RIFBHZ IR K A0 32 MR 5T R X [ O 6 £ BT A 46 27
RN

WE IR, YERIEACEIRT 3%, AT RIEE )
2 NI AL BRZE H Y 1R R A RS A L R
MR NI, IR TREN . Y PR3k 3]
3%IFHE—TFE T, 2 W/d TR RUT IR K,
JEIZEAS K, 2k, FRIHRAT AR . 7E
3%F1 4% MEKSE T, 3 Wk/d AR HT AR 5+ 5 K
[T AR EE RS, A0S NG AR R, Y
P KSR F 5%IE, 3 Y/d 4TI iR H BRAN AR AR
K, BEKEIIRG:, [EXFH 2 W/d Aok, FREERR .



CER ] B JRAE: SNSRI X B A g A G A R T 2R R 1 S 99
x3 KRWRKERKRFENEOFE &R, B8 H BRI
Tab.3 Effects of the experiment diets with different feeding levels and frequencies on hepatic and
anterior intestinal digestive enzymes of juvenile C. guichenoti
Y E KT JFHE Liver Hif% Foregut
Feeding e g U EREL U VEMEE RO e
f&?;?gj‘y level/% AMS/ TPS/ LPS/ AMS/ TPS/ LPS/
(U/mg prot) (U/mg prot) (U/g prot)  (U/mg prot) (U/mg prot) (U/g prot)
2 1 0.46£0.08 5999.75+1279.70° 15.9543.32  0.29+0.08 3 770.76+1279.70  7.45+3.32
2 0.45+0.11 5922.31+1370.18% 15.05+2.44  0.28+0.11 3 662.65+1 370.18  6.87+2.44
3 0.47+£0.06 6 689.14+1 380.63"  18.79+4.10  0.32+0.06 4 294.12+1380.63  7.00+4.10
4 0.44£0.05 4 578.47+1 604.03°° 18.73+3.33  0.32+0.05 3 950.51+1 604.03  7.38+3.33
5 0.44+0.09 3 769.67+1 411.78° 15.86+2.78  0.30+0.09 3 649.75+1411.78  6.65+2.78
3 1 0.48+0.08 6 041.25+1 430.91°° 15.29+3.71°  0.31£0.08 3 901.21+1 430.91  6.49+3.71
2 0.46+0.09 5 851.89+1 255.58" 15.38+3.52°  0.30£0.09 3 721.11+1 255.58  6.01+3.52
3 0.49+0.06 6 532.53+£682.73° 20.69+£3.72%  0.31+0.06 3 980.54+682.73 7.23+£3.72
4 0.47+0.05 4476.70+1 655.01°  18.44+2.42°  0.33+0.05 3 912.31+1 655.01  8.70+2.42
5 0.43+0.07 4 423.96+1 534.75°  14.60+2.96"  0.31+£0.07 3 880.96+1 534.75  7.11+2.96
P{H P value
B IKFE Feeding level 0.563 <0.001 <0.001 0.511 0.516 0.169
FEATR Feeding frequency 0.429 0.814 0.993 0.424 0.938 0.922
ZZ H.AE A Interaction 0.960 0.931 0.744 0.947 0.881 0.365

]

Fig.1 HE staining of the liver tissue sections of juvenile C. guichenoti

1~5 43508 2 R/d B R T 1%~5% M43 6~10 43518 3 Y/d MR T 1%~5%3% K F-41 5
SC: MAKAI4NN; LD: A5H; VA: =i i,
1-5 represent groups fed diets with 1%—-5% feeding levels at a frequency of 2 times/d, respectively; 6—10 represent groups fed
diets with 1%—-5% feeding levels at a frequency of 3 times/d, respectively; SC: Swelling cells; LD: Lipid droplets; VA: Vacuole.

2002), AWFFEL, 20t 8 FRIRIE, SBIRARE
LB Pl A AR O R, (BT 101 £ 4 £ ) 3 T AR
TE LA R BT B AN RS0 I, 72 H BERK
FORRE I 1%~5%JE I AR B A5, (EARDRL R

3 it

3.1 (ARHEIRK NIRRT N B O 56 & 4 KB #200

HEZWTTERY, BERIKP R R AR X £ 58 ol
EASEPS &L STNEAIECL LY SR IE L IR DI
B 755 1 Rl B9 2R K PR RE I Ul A 1R R 2% (Dwyer er al,

TEZA KL B P S B4 A, RS K5 R
G TE 2 Yd FRURT, RRRCRTE 4% K
SRR A, TAE 3 R/d FIFRMEATR R, 3%4%
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WK ST 2H A TR O B ey, XA A TR T B AR 4k
FaF S e I A B (Epinephelus fuscoguttatusQ x
E. lanceolatus 8) (MR, 2018). Jetfk(Misgurnus
anguillicaudatus) (X Wk 5%, 2011) . £1 g 7 J7 fili
(Takifugu rubripes) (D E KR4, 2021)% 3755 # RS0 5
AIBIFFE 48 SR A — 2, HEWFT e A2 A R e 7K T A e M o
fi A5 ARl RH5= B8 A T AL B Y R R AR, T2 R E SR
Jo R HE AR S T B 7S 43 A W U (Henken
et al, 1985; Wiz &5, 2017, TIH4, 2002).

AL, AR R, MK <3%HF, 3 R/d
PEMRZH A I3]0 10, TC 10 2 1 | AR AR ORI 2 ]
RESCRHR W E T 2 k/d AL AR, R —
PMRACE L N, 45 i PR AR AT DR A KM
(Sveier et al, 1998; FRHEAE, 2015), (HIX Fp A= KA HAE
TIRIK V= 4% 2, X AT SR i T IDRHSCRTE 5
MK R P S 2500 .

NEHE BE |« MEAR LUAE R TR AR 27 S 400mT DA & £
IRRYBEEIRAS , 8 5 F5 R KT RN MR %2 1) 12 /=5 7] LA
TR T 55 W0 J5T WA T R ) JB R R P
B0 2 S 0 A R G B RIEAA L 9 T =5 (L et al,
2018; #EEMGAE, 2020), (AW LI, HMAKFXT
1] 61 4 0 P A 8 R4S L TG B 2 s ), HL 480
BT 2 ) T v BT S 0T R G R R A e — e RR
A B AT o A0 3K oI55 0 PT -5 [BR]  0] 60 6) i s £ G R
FIH B ERCREA G, AR, B 0054 kK
MY IRAR , AT A e R S b s S As G, Xt
e AR B A AR s 1y IR 4 g ) (53 75 56, 2001), fif
150 A BRI B A A R AEAL T 2h P H#RIRAS , ARG HE
PARIE TR o 7T 52 A1 25 18 5 T A 3 R L e A1
A B G 0 5 2 i — 25 R 9T

32 ARHIIRK TR E QR E S & KR
e A

Xof [ 171 4 £ 4 £ 1R B A AL 44T R B, ARS8
FAF R BT 1A £ 5 A (B 11 R A AR R o3 R AL
(AL, 2015; A, 2008), PEIRIE, i H
P T AR VL BE A B A [ 11 40 01 %)y £20 0 A B 0 2 R
KA 71.74%~76.33%, ¥ 13.90%~14.69%, HLAg i
7.11%~10.96%, KK 2.39%~2.43%(F5k%, 2008),
ARSI A WM B, SR AR RO T
AT, MK 20 FE W =, X AT REAS 45 T A S 40 e
Tk ) AR SRR B A o b R B SRR A
W AT . A, ARFRIE LI, FEEBRAKF
38NN, Ea K o3 B WD B I B g
THEBU, ATREETEE BN FE WME S, A

AT R EMEY s F R IR, HiRIsNiT Y
K AL IR BAE LA LB BN, K 53 W B R ALK
JIg 10 F i 7 G T e I AR X R B (Okorie et al, 2013;
MG, 2020) XM, AHFHRMEAKE T,
2 PR MAT AR LH 1) A TR B o348 bR AT 8 2 22 5
X500 S A B (28 SCFF AE, 2011) R B Il 1 (Nibea
miichthioides) (Wang et al, 2007)IWF 5T 4516 —3K

3.3 (RABHRIR K T 7042 IR 85 2 3 (B O $7 & 0F (L BE HY
AL

TH T T 1) 395 M AR Ak R A o £ 2 IR A RS Y
HEIEbR, SHURMBEE MR DI G, Xa2rA4
KR BEA EE, 8 I ML T 10 Bl ) 36 1 A2 b
AT LAFE A3 T ik 40 20 45 T8 S 10 o2 () T4 AL BB ) (Baragi
et al, 1986; Martinez et al, 1999), HH, EMNIFET
AL B TS PR S T R I ) i, ARSI
T FARRE IR Y« IR K T S AR MU R A R AN
TH AR B PR HLAT &2 4% 22 0 1052 i GRS ST B4, 2022;
RIFEAE, 2019; A%, 2006). ASHFSE T, IR %
{83 11 0] £ O % T i 0 9 A i 22 G S 355 e, 2SR
T 25 SR AE Al A G . X FE4SE(2019)HF
FERI, BEMEATR A 2 F1 3 k/d, FEARME K Wfish
(0 JHF R T A RS P A 25 5. ORI SF (201 1)BIF5E
FEH, YRR AT 2 IR/ 5, ARSI
FABE B BN 45 A 85 (Oplegnathus fasciatus)% [y
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Abstract

The rare and endemic largemouth bronze gudgeon (Coreius guichenoti) inhabits the middle

and upper reaches of the Yangtze River. It is a typical migratory river fish found in the vicinity of rapids.
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Over the years, the construction of water conservancy facilities and overfishing by humans have harmed the
ecological habitat of this species, resulting in a considerable population decline. Thus, the largemouth bronze
gudgeon has emerged as an important conservation objective and artificial stocking target for protecting and
restoring the ecological environment in the Yangtze River Basin. Artificial stocking is one of the most
effective methods for restoring the population of rare and endangered fish, and it is widely used domestically
and abroad. Culturing a healthy and sufficient number of fry is critical to stocking success. In the production
of largemouth bronze gudgeon, the formulation of an effective feeding strategy plays an important role. A
scientific and reasonable feeding rate and frequency serve as guidelines for improving the production and
quality of cultured fry, which directly impact the survival rate, growth performance, and feed consumption
of fish. In order to determine the appropriate feeding strategy for improving fry breeding efficiency, an
8-week feeding trial in a 5 x 2 two-factorial design was conducted to investigate the effects of feeding levels
(1%, 2%, 3%, 4%, and 5%) and feeding frequency (2 and 3 times/d) on growth, whole-body composition,
digestive enzyme activity, and liver structure of juvenile largemouth bronze gudgeons with an initial weight
of (4.91£0.11) g. The results were as follows: After 8§ weeks of culture, the survival status of largemouth
bronze gudgeon in each treatment group was good. Only two fish mortalities were observed, one in each of
the two feeding frequency groups at the 5% feeding level. There was no mortality in the other groups.
Feeding level, feeding frequency, and the interaction of the two items had significant effects on the weight
gain rate (WGR), specific growth rate (SGR), and feed efficiency (FE) of individuals, whereas only the
feeding frequency had significant effects on the condition factor (CF) and viscerosomatic index (VSI). WGR
and SGR significantly increased with the feeding level. Meanwhile, the FE increased with increasing feeding
levels and then stabilized at the 3% feeding level. Fish fed 3 times/d had higher WGR, SGR, and FE than
fish fed 2 times/d when feeding levels did not exceed 3%. As feeding frequency increased, the CF and VSI
of individuals tended to decrease. Both whole-body moisture content and crude fat content were significantly
affected by the feeding level. The increase in feeding level decreased the whole-body moisture content while
increasing the whole-body crude fat content. Digestive enzymes in the foregut of individuals were not
significantly affected by feeding level, feeding frequency, or their interactions; however, the feeding level
had significant effects on hepatic trypsin (TPS) and lipase (LPS) activities. Increasing feeding levels
considerably reduced the TPS activity when the feeding levels were higher than 3%, whereas the LPS
activity initially increased and then decreased with increasing feeding levels at a feeding frequency of
3 times/d. Hepatic HE staining revealed that the hepatocytes of fish fed 2 times/d continued to increase in
size and progressively swelled and vacuolated, exhibiting indications of a fatty liver when the feeding level
reached 3% and increased further. Hepatocytes of fish fed 3 times/d were surrounded by a large number of
round and ovoid lipid droplets at the 3% and 4% feeding levels, but there were no discernible changes in the
structure of the cells. When the feeding level reached 5%, hepatocytes began to enlarge and swell in groups
at a feeding frequency of 3 times/d, but to a lesser extent than the groups fed 2 times/d. In conclusion, under
the conditions of this experiment, a comprehensive assessment of growth performance, feed utilization
efficiency, and hepatic health revealed that feeding juvenile largemouth bronze gudgeons three times daily at
a level of 3% body weight was the optimal feeding strategy. The objective of this study was to determine the
optimal feeding strategy for the fry culturing process. The findings provide theoretical guidelines for the
artificial reproduction of largemouth bronze gudgeon and contribute to the recovery of its native population.
Additionally, as a species that inhabits torrential habitats, the largemouth bronze gudgeon possesses distinct
digestive and physiological properties. This study lays the foundation and groundwork for future research on
the nutritional requirements, feed production, and artificial breeding of these species.
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