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Abstract

Objective: The present trial was conducted to study the effects of feeding frequency and feeding
level treatment on growth and physiological indices of juvenile largemouth bass Micropterus sal-
moides (initial body weight 21.70 * 0.56 g) in indoor cyclic water system. Method: Totally of 12
tanks were contained (500 L) with 2 feeding levels (2 and 4% body weight/day) and 2 feeding fre-
quencies (2 and 3 times/day) were designed, altogether including 4 treatments with triplicate
tanks respectively. 15 fish were selected randomly in each tank and the feeding trial lasted 8 weeks.
Result: The results showed that the weight gain and specific growth rate of fish were higher in T1
gruop than those of fish in T2 and T4 groups (P < 0.05), and the data in T3 group were also higher
than that of in T4 group (P < 0.05). The highest and lowest feed coefficient ratio was existed in T4
and T1 group, respectively (P < 0.05). The dorsal muscle moisture content in T4 group was signifi-
cantly higher than those of fish in T1 and T3 groups, while the protein and lipid levels in T4 group
showed decreasing trend (P < 0.05). The relatively higher activity of lipase in stomach were found
in fish in T1 and T3 groups , and the highest activity of amylase was in T1 group (P < 0.05). The
highest activity of trypsin in foregut was also observed in T1 group (P < 0.05). The T4 group showed
the highest serum glutamic oxalacetic transaminase levels, and the data in T2 group was higher
than those of in T1 and T3 groups (P < 0.05). The activities of superoxide dismutase and catalase in
serum were relatively higher in T1 and T3 groups, on the contrary, the malondialdehyde levels
were lower in these two treatments than those of fish in T2 and T4 groups (P < 0.05). Conclusion:
The data generated from the current study suggested that feeding level at 4% BW per day with
feeding frequency 2 times per day was optimal feeding strategy for juvenile M. salmoides.
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HE): EZENBIOKTERZG DI EAFRIRREMEIRES K O RBE5 %) (Micropterus salmoides)4+
PERERAE BRI BT . ik WE 2 MK T (2% 4% Ak ER/ B 2 MUBIRZE (2 A 3
w/H), 354 AR, FHK 3 NEENE, 7 12 4 500 L A E AFEH KRR RIRER
8. &R ERRY, WERNFEEKRYL T1 HES, BEE/T T2 f1 T4 4(P < 0.05); T34
KM EREERTT T4 4 (P<0.05), SHMBHTLEEZER(P> 0.05). 1k RENRHEMRIRES BN
UE T4 44501 T1 4 (P < 0.05), HABLZHAREREER(P > 0.05). T4 AXIRKSESEMLT T1 T3
HEZE FF, EHEOREENSENEZTFRP < 0.05). T1 f T3 A% A K E REREHEEEERT
T2 1 T4 4(P<0.05), BieHEEEHRREHRIE T1 4; pipEARBEEHRM T1 A5&(P < 0.05). I
BA TR R PR E N IE T4 H(P<0.05), H T2 ANEFHEERT T1 48 T3 (P <0.05). &
SN BRI EALSEREHEII L T1 A1 T3 AR, T2 M T4 AMHANEIKP < 0.05). T2 M T4 A%
FRMER —BESENEEET T1 A T3 £(P<0.05). 4ib: AR, KO E45406 D 4% KRR,
FREMR 2 KRB ERATIRENE .

XA
KOBE, BRAE, BRE, EHK, £K

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

PR SO A2 7K FR A PP R PR (R SR B AT 22— [1] o MRS O FE B . AR L BRI s R
PN A o, DLFRMRER AN A B 0] 0 2 A KA R R F R 52 e f o SBR[ 2] [3]. 9 FRb 2K e
TR AR AR, X TR IR, SRR TR I AR 55 Bl ) BOAS g TR AE AN R AR
X IR G Gy, HEBN RN R TR R, BAEERSE X

K H S f (Micropterus salmoides), &#RINMN 5, &5 H (Perciformes). “KFH 1 (Cehtrachidae).
HlyijE(Micropterus), RAEHELNIM. EFRFE. WRESE., Migfae SR [4]. 5 (2019 4
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VG HELS) , 2018 FE A E NN G5 758 7 & 43.2 Jiml, HEART =1 R WHIAL A% =4 B s
i [ P ) 80% [5], PRAZTIIAAN 2 E X, 2 — A BRI AT S IOK R Sk . HAT, K R
e A S A AR 1.1~1.3 3o/, PaRRRAS PR IRIE A 60% LA L AR AR 2t IR B AT
UK “HUE” SRR, WA SRR RENEISR. Bk, AR T EN
TEAIKIRIARGE,  TT AR RN AR IR AR PR K 1 SR gy i AR PR T A Bl v A DL R It i A 3
TEPRIEIRBIE T, B AE K D B R R R PSR IRt 2% .

2. M5 %
2.1. FERERS

B NIEH K IR R G T LA KBRSk I g iR I S b (T, BoI). SRt EA R N
BORAYEGL, GUABER N 1.2m. SR 0.7 m, ARGFHEAFA 500 Lo AN ELA ML IRk K FATHE
AKEL, JKAE N 2 Limine FREER/KAETTEX . VRN IEX . HABRAIX . SEAMT I B IX 51 Ab 2]
G, FRHKEEHERBIZFMEEAEH . FEAGKAENHETERNEE, LR NAR B =
12:12, IGHAR], A K AR FE R G TR HoInvE B K, B R S LIS BRI K 1 IR FRFEK T
MEER A KR 29°C + 2°C. HH = 6 mg/lL. pH7.2~7.7, &% 0.2 mg/L~0.5 mg/L, WASER: 0.04
mg/L~0.20 mg/L.

2.2, R AR FR

TG FH A AN TR R VBB S A R B . IREUWIAE A 209 72 A HIK I B 4, RIS
79 0.3 mg/L FSR4ERAMUZ I 3~5 min f5, EENFHERATETG R 2 MEHTHH. AARILKE 2
ANBEFE MR 2 MR EROR RS 4 MR HA (40N TI~T4 41). Hrb, T1 4088 HHE 2 %,
B iR AR E 4% (2T4%); T2 4vA HEMR 2 ik, R0 R0 iR E 2% (2T2%); T3 4 8% H
P 3 W, HMEE NI AR 4% (3T4%); T4 4G HIEME 3k, HEE HRIGAAkE 2% (3T2%).
AR E 3 NEE . PR RS RO, TEiERR eIk O Bt 180 2, BEHLSTR T
12 MR G, BN EL S 15 iR 4(21.86 + 0.27 g). IERFFHIRI RS 8 . Hd, —R2KkK
PRI (8] 737 8:30 A1 17:30; — K 3 IRHHR MRS [A] 43714 8:30. 12:00 1 17:30. 4 14 RXTiAEe AT
FRE TR R

TG I FH (1)K 101 B A P A T & AR B W K =Rk A &) o DAEE 1 36 B ok KT 2REE A
AR A FEE AU, DAl SlSE Ny BRI . TR A TR ey R T 46.3%.
FLHG T 8.3%. HIIK/> 12.6%. 45 2.8%. Hiff 1.9%, &N 3.2%.

2.3. REESHM

8 FEFRHAREG 5 R I, BURERTZE & 24 h, MREJFLARE, WEAK, THEARERNIEA LS.
MEFGLBAAERE 6 26 K 1 b, DL 80 mg/L = 5UBUT FERRIE/S . FH 2 mL (19— VTG B i S 48 10E AT R # ik
I, R RAGEN - SR (2% LN + 4% R )Pt [MRAFEALL 6000 r/min 250> 10 min J5 Y 4E I
s B2 BARMESHF N~ DREARGET20CokFEF, FIMEREEASTE. SHEEER. BN
Al AR AR T DL R . DA R FR AR A1 P e e A A TR A BT
FIEHAT I 5E o

WSR2 S5 AR i 0 BT K b, BT B ULIAI 2% 1 3048 T 20 C UKAA LR A7 ARl s B 5 X P9 U T %
o i 2 B 7 AT AT MR 5 0 5o o B RIS AT N AR, 25 B T /KT o BT i N e,
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PR S EL ) 9 A AN TIA 25 B T /K EL B G2 i, 72 mnd 2 2R 51 3R WL UKIB 2) 3%, 10,000 r/min, 4°CE

0 30 min, B EIERE T80 C KA ORAF o {58 FH R U8 il A= TR0 5 im0 7 il sl 7 A g 1) 2

Il ARWIBE . JEky B g It o FEREAULP R H B 7 A KRR AR T A I K L T TRkl s

(GT/T6435-2014); #H & (A FH LK E &I 2 (GB/T6433-2006); #H I8 7 Fl & KA #2252 (GB/T6433-2006) ;
K53 FH S 3R d £ el 72 (GB/T6438-2007) .

2.4, EEFNE

AR A AR AR A X R [6] [7]:

FEIGZ(SR, %) = 100 x (4 AR I 6 i K A 46 I e 0 380 s

JIE3 7% (CF, glom?®) = 100 x A A (g)/ AR AK K (cm)®;

FEAARLE(VSI, %) = 100 x P4 A [ 53 &)/ AR R 5 (9);

FFAAREL(HIS, %) = 100 x AT T (9)/ AR K E(9);

JARELL(IPR, %) = Jiz Z B G 17 141 ) == (g)/ R AR (9) :

HEEH R (WG, %) = 100 x (CKHE g — ¥IE g)/¥IE(Q);

A K (SGR, %/day) = 100 x [Ln A H (g) — Ln #J3 5 (g)])/#%ME K ¥ (day);
Tk R #(FCR) = 100 x 1A BHE N 2 (9)/CREHE g — FIKE g);

H AR (PER) = CRIKE g — VIARE g)/(AEHEANR g x TkEAKFE).

25 RAESGT

KH Excel2013 F1 SPSS16.0 itk AFxt A firf5 0 ik 46 24t 1647 70 A A A B . I 7 2 20 #hr
(One-way ANOVA)IEAT i E RS, FFH Turkey 2 5 HUBGEA In 20 18] 22 e 1) &, P <0.05 A% R
F o I LR LT AR E 2 (Mean + SD)ER R

3. R

225 8 JARIFRIEIRR S, KRBy R FOIRAS R AT, FAE%AE 91.11%0L b, H T4 HEEET
T1 A T3 H(P < 0.05) (% 1)o PUASHEMRAL R ZH 056 f (O RV FE . AR LA M bL 55 3 RIS TeAs 3 0 2
HMEERP>0.05), WERNRSEBIETLIA, BEET T2 T4 4(P <0.05); T3 LI EREE
mT T44HP <0.05), SHAMMAHITEEZF(P > 0.05). F IR A FRAL 4 & 4 KR 3h S5 B R
— 8, TR R B B AR AE 2 B BLE T4 41R0 T1 41(P < 0.05), Hofth &b HE 41 W] 5. 3 % 7 (P >
0.05). £ 5 R S 0 H AR REOH I A8k iE s, T1Hfehr e m T T4 (P < 0.05), HAh&HZE
FAREZE P >0.05) (% 1).

7 2 BTN AN [0 A B 4H 77 58 1 K 11 B A LR ACE FR A R . WLRIK 0 e /K- BIAPE T4 41,
FE T T2 L LUAMYHAB B ZL(P < 0.05). #R1MT T4 ZHR 56 fa WL kL & (1 ARG G & B B BRI, 19 R
FART TLAHM T3 4H(P <0.05), HE T2 HZERAHEP > 0.05). A [FALHELH I A ILIAI K 5 & A
xR, I ZERALEP>0.05) (% 2).

K P10 1) B RO HT I v A B R SIS DL a6 3 B Hir, BB A BRAH (A1) B 2 S 1 VA
FENEAA(P > 0.05). T1 A1 T3 4L H i fliligid 1 2 & T T2 Al T4 ZH(P < 0.05), P P2l 2 [Pt 1 22 e AN
2EP >0.05). EMEREEREEHIE TLH, BEaT T2 f1 T4 40P <0.05), Hith 3 H [AlJo e %
F(P > 0.05). FH3< 3 I A1, 1 i 1 s 4 DA T1 485 (P < 0.05); T2 281 T4 43k i 241K T T3 4H.(P < 0.05),
{EL 9 ZELAH L JR) G & 3 22 5 (P > 0.05) o 1T i Ml 77 B AR i K73 T 4% 1 20 A 52 R 36 5 M S s (1) B2 i (P > 0.05)
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Table 1. The effects of different feeding strategy on growth performance and feed efficiency of M. salmoides
= 1. TEHRIRRIEIT A O E 54 K1 SRR R F B RS20

KALFEAH Treatments
FBFF Indexs
T1 (2T4%) T2 (2T2%) T3 (3T4%) T4 (3T2%)
TEIEZ (SR, %) 100.00 + 0.00a 97.78 + 3.85ab 100.00 * 0.00a 91.11 + 3.85b
KA HE(FBW, g) 81.51+5.18a 69.48 + 2.78hc 80.58 + 7.10ab 67.02 £ 6.02c
JIES3 £ (CF, glem®) 2.10+0.22 1.95+0.05 213+0.12 1.94+0.12
JIFAAREL(HSI, %) 2.36+0.11 2.17£0.25 2.51+0.27 2.29+0.17
A4 L (VSI, %) 7.71+£051 752+0.11 7.74+0.19 7.49 +0.41
R EL(IPR, %) 1.55+0.19 1.45+0.15 1.60 + 0.04 1.50 + 0.04
1R (WG, %) 274.24 +23.79 223.45 + 12.94hc 263.47 + 15.09ab 204.62 £ 13.83¢c
i 4 K 2 (SGR, %/day) 2.49 £0.12a 2.21+0.07bc 2.40 +0.08ab 2.10 £0.09¢
kL ZF(FCR) 1.01 +0.04b 1.05 + 0.04ab 1.07 £ 0.12ab 1.20 £ 0.03a
& A FIRE (PER) 2.21+0.09 2.12 +0.08ab 2.09 +0.22ab 1.86 = 0.04b

I R FEAT B AREA R NG FREROR R B 225 (P < 0.05) (n1=3). NEIA.

Table 2. The effects of different feeding strategy on dorsal muscle composition of M. salmoides
= 2. TERIREREE N A OB S AN E LA AR 20

FBFR Indexes

KALFAH Treatments

T1 (2T4%)

T2 (2T2%)

T3 (3T4%)

T4 (3T2%)

K4y Moisture (%) 77.48 £ 0.10b 77.94 + 0.45ab 77.35%0.15b 78.24+0.23a
HIE A Crude protein (%) 21.49 +0.30a 20.96 + 0.22ab 21.45+0.19a 20.30 = 0.26b
HLAEM Crude lipid (%) 0.22 +0.02a 0.16 +0.03ab 0.25 +0.02a 0.13+0.03b
FK %3 Crude ash (%) 0.28 £ 0.01 0.27 £0.03 0.27£0.01 0.28 £ 0.01
Table 3. The effects of different feeding strategy on digestive enzymes activities of M. salmoides
3. PREIIRMEREEX A O B85 HEENE A
KbBEZ Treatments
FBFR Indexes
T1 (2T4%) T2 (2T2%) T3 (3T4%) T4 (3T2%)
B Stomach
# 1§ Protease (U/mg prot) 24.41+1.25 21.65+2.92 23.15+1.48 22.62+0.75
g i Lipase (U/g prot) 2.86 +0.39a 1.31+0.24b 2.27+0.34a 0.60 £ 0.10b
JEREE(U/mg prot) 0.74+0.15a 0.47 £0.05b 0.55 + 0.06ab 0.44 +0.10b
Hii % Foregut
B A Trypsin (U/mg prot) 1586.90 + 151.06a 665.50 + 53.18¢c 1033.50 + 45.33b 545.68 + 108.87¢c
fiR Wi Lipase (U/g prot) 1.46 £0.31 1.80 +0.37 1.40+0.11 1.65+0.13
VENEF Amylase (U/mg prot) 1.40+0.16 1.11+0.12 1.22 +0.06 1.30+0.29
DOI: 10.12677/0jfr.2020.71003 19 KA I
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4 BN OR B L AR AR AR SR B . IS R R A S B T4 AR, 2EET T1
A T3 (P <0.05), HAh=4 2 FJE%E%EFP > 0.05). &HELRE/K T E HIE T4 4(P <0.05),
T1 A0 T3 ZH B & 18 B35 T T2 44(P < 0.05); &4 1] 145 P A Ui Vs 14 ¥ 3% %2 5% (P > 0.05). i
FA BB A AR TS AR S AR —E, DL T A T3 AP A B B e AR By, T2
A T4 HAASTEAR(P < 0.05). T2 Al T4 A5 A pimiE N S ERE & T TLM T3 41(P < 0.05), WM
21 o) 2 [A] )G ¥ % 72 57 (P > 0.05).

Table 4. The effects of different feeding strategy on serum parameters of M. salmoides

F 4. NEHMRIRAGALIEX K O R EA M iRAE HIEFRAI T

b3 Treatments
FBFR Indexes

T1 (2T4%) T2 (2T2%) T3 (3T4%) T4 (3T2%)
MEA TP(/L) 86.93 + 7.80a 66.45 + 9.24ab 83.19 +10.28a 53.70 +8.21b
BN ALT(UL) 1.43+0.21 2.14£0.19 1.48 +0.47 2.14+0.19
B L E N AST(UIL) 8.83 +1.20c 13.33£1.29b 6.54 + 1.08c 21.23+1.09a
A BUAG G SOD(U/L) 59.67 + 3.74a 45.34 + 3.29bc 58.60 + 6.41a 37.18 £ 1.24¢
i AL A B CAT(UIL) 83.95+7.07a 58.27 + 6.67b 79.19+5.81a 53.93 + 3.40b
74 % MDA(U/L) 22.47 +2.69b 41.69 +5.87a 23.27 +5.36b 43.43+3.33

4. ¥W1ig

RIS R IAE = AIEI KR R G, SR LIEER 2 k. 3MRE DL A & 4%
AbFRFEHA R 1 BR G A is (HIAE K MERE S 0 RLR FH R 50K 3 IR & DL 5 f A i & 4% 4%
MRALFR RIS G R 2 R H AT O % TR AN M0t SRR A B 7 4R IE 245 SR A — 3, X
FeAZ (8] HTHH[9]. BLEEEN[10] kB [11] 56 f 2R AT FE A BN, B INFEMAnEe, ny DLIR 1S B ff Ak 3 o 22
X2 ER AR A BE A [1]. H A 4 A [12)FIBE & R A [13] 5 AR R B, s AR A gt —2
BRI EKMERE . BAh, S [14]. Ko EIRER[15]. S o B £ [16]25 1 28R 45 T 40 2 IR I8 £ 1)
Az K RN AR RCR AN SZ R SRS (52 . X AT RE S AN MR B A B REdetE. Wik
Hezs it ia] . AREEAY . 8 IR HARM TR 2 545 55 [17] [18]. VEAR{RZE[19]MEELE R 20°'C/KIEZ&MF T, K
1R 1) B HEZS I T KT 8 /BT, E AT DUIE M BRI M I U BRI R . A0 H MR 2 ke
2 PR BRI TE] 5543551 8:30 A1 17:30, HMERFIEIAIG O /NI, 5 iR ST IE AR o

CUE AT TR, PR Rl R BR324 3 Fh[8]: — A& alkl AR o5 5 PR (1) 184 i vy 48
TIN5 gk 2R A o P AT A I i 7 B e (O [RD B, TR R BB 2 R s =R A R AR A
TR R B A DG . A BRI WS 20K 11 BE 65 (1) R 1 5 A2 AR IR (%) I B35 5, 7R iR MEKF B
PRGN MR, G G AR 2 5T R B AR A R R X T R R R IR A L T e R A
RGHON L RS HRE D A E 2 e E M TR Ak f2, wRHE N T ks S L) R, T
F T ReFESCHIIG N, DRI # ] 7 ARKAN RER H 26 X S TERSE 6T [3] JE 2 &5 & & Rt [20) FK m fifi[21]
S TU R LR 2 1) 45 SRAR L

REHEFE « AR LU AR 25 S B VP 0 08 FR A BUIR DL I FH FR AR [22] . $2 s d Rl 3 1 f 44
FYIRAIRR, P s s m i e B M E v R B R AR ) F s, I 2 MRS

DOI: 10.12677/0jfr.2020.71003 20 KPR


https://doi.org/10.12677/ojfr.2020.71003

Wil 4

I AN AR T B AN, SR T AR E SR I, HEI AR AR (23] ACSEEG L ER IR 4%I1)
PR G AL B2 (TL A0 T3) £ PR JIE 6 B A0 AR LE B v T4 MR 2% 11 A ISR AL FEAH (T2 AT T4), (HIE %R
EE S R A%IREE R —DNEONEE K, RERE IR AR B I A KA TR, XA 5]
JHF I S5 (P AR Fr A, G it I 2 R R I B A

P SR s 2 oxt 1 AR R LR AR B R . XS 8] B [24] (IR e R B, BE R
ARG, WIKRAHEA SRS, &8P Em[25]. 2 HH[26] 55 2 Aok AR I 2 b &
G RIS, Ko EEN EIA R KGR X AR RO B LA E . IR
FK G5 (20 AR A BE AR AR AL

AAR R SR 6 A T ZE K 11 L P 0 A B M A e A R 5 A LR R AR A — B, IR R AREILTE
TR KR b, B LS RAE S EE[27]. PRI IR [28]4% S A ORI 5 A FRAURGE . R
2 R M 4% ER 2H B O T R B IR IEG . SER RS M DA R R Y B R R AR RN
2% (1P ANIRIG 2H 1 B v A UG, BB BT R R R TR, R A KA R 18 . UhAh, T3
RIS A AT B RS TR BT TL K54, S R R E TR T, SRR — e A
EARE . AR, ABEANE e IR Z e, REZ RN AE N 5 R
MRS, TEARMEMEI T #HER[29] [30]. BbAk, R BZ AR TRDRE AR o FIURE LA k) 58 25 5 7 A M R JRK s
B RS (R0, BUE AR E R AR, TR S BUARLR BT SR TG, BRARTEDRR A
[31]. X PTREHRAIRIG H DL 4% MR, HHEMR 2 DAL ERZH K 11 B A K BRI ARDR R FH 03 et 11 i
Al

I A A SR AR ST FHF 78 K= s O DU B BAR AR A g BROR B0 LA B 0 S e SR i A2 A A
JHF A 28 2 A5 4547 4 b, RTINS0 S B 1 8 1 08 & BRI A iR ARIPIR B [32] . FARTE IE RIS LT, Iy %
MG E SR — /KT WA TERF T2 2340 8 20 i A B B i, s vEsgn, AnAE A 1 =i
KERETCH RN MR, 38 A B SR PR o A0 WL 5% 1) A KB 12 1) T4 A0 f (1) 4 Bt
G B3 5 TR 4% P AL(TL A T3)s MRS T PR E LIRS [FIRE 15 i e 77 5 [33] Je B B 1 [34]
s tn R MR P R RS ETE, AR K T M. T R AR A BT AL OB R B A A, e
T DA S By 1 S PR R i S A A PR T e SR A SR B s T AR A A S A AT I S A S S B
SAALEE I ZN LR A TS BR A BRI R, SN R A A S P A T A B AR A [35]. e,
A A 32 B AR TTE BR AR Y B E 2, RN HoO,s i AL S I S EEAE ORI . R %
LRRLARIE T AP IE BR HoOpo ARIGLE R R, K B M P B & B A PTELEES M 2O, Bl
FH IR R K, BRI H MR 15 0K 1 SR e i A S S35, BUAABE ) NI, X i fa ) f
BRI BT S, B8 SRTE T4 ZH ARG 2 A0 1) BTG 3R R i 22 (R AE KR B

5. &

g LR, TEARIGSIET, BAVAERKERS. TRVRIE R WAL IS P K I A B P bR AT 45
VA, T4t D) A% VR R, AR L AR 2 R T SN L. RIS Sk
B ETR K SE LA 2T 1 o B R S M T 5%

E&mH

WL B S AT A 35 H (2019C02060) - [E K EF A% K fa F= L R 18 & (CARS-46) L4 2020~2021
ARV PR R B 4T T—— K [ 2R I H WL R AR A T =& N7 "RHS ME T H (2019SNLF022) |
WA 7K = Bh e 77 5 A R R IR 25 [ BA

DOI: 10.12677/0jfr.2020.71003 21 KPR


https://doi.org/10.12677/ojfr.2020.71003

MRl 4

&E 3k

[1]
[2]
(3]
(4]
(5]
(6]
[7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]
[22]

[23]

KBTS, WK, JUESE, & BN B BRI £ B ) AR KK R GoK AR R R [T]. WEFERLE, 2017,
41(8): 32-39.

Williams, K.C. (2009) A Review of Feeding Practices and Nutritional Requirements of Postlarval Groupers. Aquacul-
ture, 292, 141-152. https://doi.org/10.1016/j.aquaculture.2009.04.026

o, BRatte, XIKR, 55 L) ALRUKIRIE KM N ORSE0T4) 10 & B ARREOT L], A7 0E5E, 2019, 6(3):
131-134.

FAJL, g, VUM, S5, FIEUUR- F B0 OR 1 R g kb 2 2R RIS 0], 7K™ 522k A, 2019, 32(3):
27-33.

RNV AR A E i B PR ). 2018 A b AR i M. db s W ELRE H AR, 2019,

Yi, XW.,, L, J., Xu, W., Zhou, H.H., Smith, A.A., Zhang, W.B. and Mai, K.S. (2015) Shrimp Shell Meal in Diets for
Large Yellow Croaker Larimichthys croceus: Effects on Growth, Body Composition, Skin Coloration and An-
ti-Oxidative capacity. Aquaculture, 441, 45-50. https://doi.org/10.1016/j.aquaculture.2015.01.030

iV, &, =T, & ARBENIE A A KRS R G TERR. AR TR 4L R P4
HBE TR [I]. 7KF= 244, 2018, 42(7): 1094-1110.

Webster, C.D., Thompson, K.R., Morgan, A.M., Grisby, E.J. and Dasgupta, S. (2001) Feeding Frequency Affects

Growth, Fillet Composition of Juvenile Sunshine Bass Morone chrysops x M. Saxatilis Grown in Cages. Journal of the
World Aquaculture Society, 32, 79-88. https://doi.org/10.1111/j.1749-7345.2001.tb00925.x

Ruohonen, K., Vielma, J. and Grove, D.J. (1998) Effects of Feeding Frequency on Growth and Food Utilisation of
Rainbow Trout (Oncorhynchus mykiss) Fed Low-Fat Herring or Dry Pellets. Aquaculture, 165, 111-121.
https://doi.org/10.1016/S0044-8486(98)00235-X

Tz, PRk, BROCHE, & BORIIEN 22 g A KR RE . TRARTR R AN S BT 2 []. YL o5 R ML,
2017, 45(19): 228-231.

A, Buehs, KT, S SRR H Sk @4 A KRR . LA BRI R AR AGIRFR NS M [J]. B E IR
#i2, 2015, 27(9): 2749-2756.

TR, W, ok, . MM AN i 0 AR K B R AR A A IR IR (3], VLIS S B R (AR
2£i), 2007, 26(1): 37-40.

R, WARME, ik, S PN BE AU R4l AR | TRDRER F AN e A dE R s [J]. vk Ik, 2019,
39(2): 48-53.

Biswas, G., Thirunavukkaras, A.R.U., Sundaray, J.K. and Kailasam, M. (2010) Optimization of Feeding Frequency of

Asian Seabass (Lates calcarifer) Fry Reared in Net Cages, under Brackishwater Environment. Aquaculture, 305, 26-31.
https://doi.org/10.1016/j.aquaculture.2010.04.002

Silva, C.R., Gomes, L.C. and Brand&o, F.R. (2007) Effect of Feeding Rate and Frequency on Tambaqui (Colossoma
macropomum) Growth, Production and Feeding Costs during the First Growth Phase in Cages. Aquaculture, 264,
135-139. https://doi.org/10.1016/j.aquaculture.2006.12.007

B, Mz, FHRE, 2 BEPERNRUKFFEECT AR A4 K. B KRR MR m[I]. e K
W(ERFBLERR), 2018, 40(7): 51-57.

Riche, M., Haley, D.l., Oetker, M., Garbrecht, S. and Garling, D.L. (2004) Effects of Feeding Frequency on Gastric
Evacuation and the Return of Appetite in Tilapia Oreochromis niloticus (L.). Aquaculture, 234, 657-673.
https://doi.org/10.1016/j.aquaculture.2003.12.012

A gUAR, XSO, THACHS, &5 [RGB 5 VAT 4 ot B o SR 4 e A 1K K LI b SR (R B2 R[], v R K
R}, 2018, 25(6): 1260-1270.

AR, FEIEIR, BUNR, & 6T T B IRAUR AT 73], vRL Tk, 2017, 38(18): 14-17.

XUHG, SCHE, PR, A% PSRRI T E P AR gt A KR P (R B [0]. WKL, 2019, 49(2):
89-98.

KB, AT 44, FEPE AT R AN ACE SHC W 4t A KRS g SR D]. il B4k, 2019, 46(1): 1-5.

Eroldogan, O.T., Kumlu, M. and Aktas, M. (2004) Optimum Feeding Rates for European Sea Bass Dicentrarchus la-
brax L. Reared in Seawater and Freshwater. Aquaculture, 231, 501-515.
https://doi.org/10.1016/j.aquaculture.2003.10.020

PROR T, T, R DURR A EARAE ) R 5 RO R AT i R A R RE S 5 R T FE 3] K A

DOI: 10.12677/0jfr.2020.71003 22 IKFERIETT


https://doi.org/10.12677/ojfr.2020.71003
https://doi.org/10.1016/j.aquaculture.2009.04.026
https://doi.org/10.1016/j.aquaculture.2015.01.030
https://doi.org/10.1111/j.1749-7345.2001.tb00925.x
https://doi.org/10.1016/S0044-8486(98)00235-X
https://doi.org/10.1016/j.aquaculture.2010.04.002
https://doi.org/10.1016/j.aquaculture.2006.12.007
https://doi.org/10.1016/j.aquaculture.2003.12.012
https://doi.org/10.1016/j.aquaculture.2003.10.020

Wil 4

[24]

[25]

[26]

[27]

(28]

[29]

[30]
[31]

[32]
[33]
[34]

[35]

9t, 2018, 5(1): 6-14.

INIER, EFRoE, T iz, S5 HEMEARRST B h i A KR R 2 s i (B B C (9], g i K 2R 244,
2010, 19(2): 190-195.

ThREE, O, PRITUL, 55 BOREN Y 2w Y eyt BHa . ARMERAEERRIZm]. K=K,
2011, 11(23): 1677-1683.

RE, T, IME, & UK PR B BRI 20 4% A0 8 40 g AR K ATV A B T s []. KR,
2011, 18(6): 1269-1277.

Mk, SR, XM, & K086 (Monopterus albus) A=K . 1738 T A0 Bl 5 12k A2 3543 L i A 3 A= 1k 1
FRERZMA[I]. VLR EE R, 2017, 38(2): 114-120.

KEpE, FRE, U, S BORSRN R DA K ERE . R THAGERVE T SRR RN AR 1 R
M) e 7R 5441, 2018, 30(9): 3581-3592.

Dwyer, K.S., Brown, J.A., Parrish, C. and Lall, S.P. (2002) Feeding Frequency Affects Food Consumption, Feeding
Pattern and Growth of Juvenile Yellowtail Flounder (Limanda ferruginea). Aquaculture, 213, 279-292.
https://doi.org/10.1016/S0044-8486(02)00224-7

B, BEIR, 832, & GRREO0 R A A R AR AR A R R SER ). #PE 7K HE T, 2006, 27(6): 19-24.

Tsevis, N., Klaoudatos, S. and Conides, A. (1992) Food Conversion Budget in Sea Bass, Dicentrarchus labrax, Fin-
gerlings under Two Different Feeding Frequency Patterns. Aquaculture, 101, 293-304.
https://doi.org/10.1016/0044-8486(92)90032-G

JAE, #3085, wikE, & SRRt R[], Bk K& %4k, 2001, 10(2): 163-165.
MRz, DUk e 5 e g fa i B D], T RS AR K2R 253, 2000, 2(2): 167-1609.

i, FH, BRERE, ARGV B Y D A A KR I]. K], 2014, 38(6):
869-876.

Porter, N.A., Caldwell, S.E. and Mills, K.A. (1995) Mechanisms of Free Radical Oxidation of Unsaturated Lipids. Li-
pids, 30, 277-290. https://doi.org/10.1007/BF02536034

DOI: 10.12677/0jfr.2020.71003 23 KPR


https://doi.org/10.12677/ojfr.2020.71003
https://doi.org/10.1016/S0044-8486(02)00224-7
https://doi.org/10.1016/0044-8486(92)90032-G
https://doi.org/10.1007/BF02536034

	Effects of Feeding Frequency and Feeding Level on Growth Performance and Physiological Indices of Juvenile Largemouth Bass Micropterus salmoides in Cyclic Water System
	Abstract
	Keywords
	投喂频率和投喂量对循环水养殖大口黑鲈幼鱼生长和生理指标的影响
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 养殖试验系统
	2.2. 试验鱼和试验饲料
	2.3. 采样与检测
	2.4. 指标测算
	2.5. 数据处理与统计

	3. 结果
	4. 讨论
	5. 结论
	基金项目
	参考文献

