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Abstract

To explore the effects of different feeding patterns under cyclic starvation conditions in a land-
based circular pond on biochemical indicators and aquaculture water quality of Channa argus. This
experiment utilized a productive land-based circular pond (with a diameter of 8 meters) as the cul-
ture facility, setting up four experimental groups: periodic starvation for 1 day followed by feeding
for 3 days (S1F3 group), periodic starvation for 1 day followed by feeding for 6 days (S1F6 group),
periodic starvation for 1 day followed by feeding for 9 days (S1F9 group), and normal feeding (SO
group). The initial body weight of the Channa argus used in the experiment was 10.25 * 0.32 g, and
the experimental period was 60 days. The research results indicated that: (1) The TC and TG content
in all experimental groups was lower than that in the SO group, and with the extension of re-feeding
time, the TC and TG content gradually increased, with the S1F9 group being the highest, followed by
the S1F6 group. (2) From the perspective of liver tissue, the liver cell tissue of the SO group was
relatively complete, and the degree of vacuolation of liver cells in the experimental groups was
more severe than that in the SO group, with the highest vacuolation rate being in the S1F9 group,
and the liver tissue of the S1F3 and S1F6 groups was the most severely compressed. (3) From the
perspective of water quality, periodic starvation and re-feeding could improve water quality, and
based on water quality evaluation, the S1F6 group had the highest water quality rating. In summary,
periodic starvation and re-feeding could reduce the level of fat metabolism, leading to structural
damage of liver cell tissue, while water quality is improved; among the experimental groups, the
S1F6 group had the best water quality, with a smaller decrease in lipid metabolism levels and less
liver cell damage. Therefore, this study suggests adopting the S1F6 feeding pattern for culturing
Channa argus.
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1. 3]

548 (Channa argus){Fr Bt , FJEE H (perciformes). ##%}(Channidae). )& (Channa), &R
BOKETH R, WREESE, EIRM G, RZEHREEZ. BT TG IX 7K B S5 KK T 77 5 128 5 175 B
VUK, N ARG E . L NKEESEFRIE S BRI, S EUT VS IR WA 1] R A
WK FFFARNE N — R B3R5, AR IR B f, W Tk g ar i P A2
0 e R A S S SR, FERG R BRI K TR S AR, WfRr i) e & B K PR SRR, DAORIIE S 631
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IEWAKAKE, FINEDEENR K BTG5, & i ki . %100, Aot B 6
i B [ T A /K TR T S (R 7 O FR MR g, DAAR SR bRAE ™ .

IR, YUIRES TR 7RI Re R 6k, W B3 — RYVAEBPTILS], HA a5
B BB AR S E RS, X B (Acanthopagrus schlegelii) [2] KT &5 (Micropterus
salmoides) [3 A1 VHAHF) I &5 £4 (Siberian sturgeon) [4 |25 A 57 F R B B DL S 2 fa 28 1fE TC A1 TG &=
g, FUH R R R R YURE ALK 8 IRV RAS AN B RN TR, TEVE A A S R B R IR D B L
ETCIE NI FRE RE R, R AEVHAE B S B I Re EAERFAL AT . b Ak, XS R AR AN B 5
Bt R AE KR REAME BRI, 38 v REIAIEAE T IR AR ST, SBUKRSE ). B,
AT 5 8 W 5 B A 43 b i 5 (B I B 7K TR 5 2% 1 AS B L R ol SO Ot % 68 A= AR s R R BB 7K )
SO, DUIOUAG FRTEE FEENE . SR FRIHACR, I NS B AT R L IR AR AR AR A

2. MN57E
2.1. SEEHHY

ASEES T 2023 4F 7 H 24 H~9 H 22 HYE) VHRB A EM N T . S280xF GO Rk 445 fieH:
FIL 0, TR (76.64 +1.02) B /m?, WG &(10.25+0.32) g, #ILEAK(10.06+0.10) cm. F#5H i
NAEFEHEA K (M EZ 8 m. FHEEME. pVC HIIBEE, & 1.5m. /KiE 1.4m. JhEERmZEHEK
ORI EE N 0.5 m, FlEEATA 50 m2).

2.2. SRR

ST 4 MYV IZH: S0 40, SIF3 4H. SIF6 4HA1 SIF9 (4 1), MH% 3 NEL, LN
60 d.

Table 1. Different starvation cycles of Channa argus

*= 1. SRAEIEEHA

4053 Group IS Feeding mode BRI HARH Single cycle days JAEAREL Cycle number
SO IEEHRM, ALK — —
S1F3 AWML 1 d BEHRME 3d 4 15
S1F6 B 1 d 0 6 d 7 8.5
S1F9 MY 1d B3 9 d 10 6
2.3. FFEEE

IESCIHTHEAT A 1 RS B RGBT 7R, 87 7 AN S0 U 1) (1 PRDRE 251 R 25 )1 KRR B 24 e
GHRICHE AR >48.0%, FK 7 <18.0%, RN >5.0%, /K7> <10%, FLL4E <3.5%, &0k >1.2%,
HER >2.9%), HIEAFIN 2% 47, B H 8:00 1 17:00 Z450E 1 IR, B 1h JFHEG K 1k,
S WA % M K R SR K, KIRESA 0.0847~0.305 m¥/min, FE4E FH 7K A MV i 7K K s~
Ko SEES IR FRAE I pH 4(7.195~7.92), 7KilfN(27.1~28.3)°C, &A% (6.29~6.86) mg/L.

2.4. HEREE

TE AR SZI6 45 R B BEALAEL 10 226, 24 MS-222 (WK 130 mg/L)FRIY 5, FHVEST 28 7E 43
FE L EUBEE N 7 RERBKIN Y SmL, MFEE 4°C4F NEE 4h, 5.0 10 min (4°C, 5000 r/min)HX_Fi5H,
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FF I35 A A B AR 52 « S I [E B (Total cholesterol, TC)FIAIH i = F&(Triglyceride, TG)iE 425157 F_E ¥ i
Z YRR IR S AR R G AT I o 0] i 2% FRE it 58 35 P2 A A IR U B kAT . S U AR 4HLAR
BEATU) R

FEREVI e JHF IR 2R ] 52 — 32 B — B0 3 — V) S50 AR 5 R 2R 0 A4 45 5] VA o

K REE: M 15d & 1 BOKAEER T, Jefaille 5 ik, Eﬁs Wi e A 13 H. 6 H28 H. 7H
11 H. 7H25 HM8 H 10 H. /KFERESIR GV ASHITIR MG 3 35 %K) [6], BUCKRHE
B[R] 328 B4 9:00~11:00, RAFE AUONEEMRIGHT 3 MARME . H 1L AHERRKISERAE SKE T 0.5
m ASRAEKEE, B E KR, HOE R R KGR, AKEERAFS IR ORTRE G IR AF A R
FEN[7]o RFFLE AT, SLEPAEAKRE s [5] S50 =00 52 23 B , 8 FE AR A48 S (TN AR #h 20 NOL -N )
ZE(NH, -N). KBE(TP)F S LR 4 5 £(CODMy), AR E F ik 2.

Table 2. The physicochemical factors and determination method

F 2. ERKBIERRNES &

HERIIE LAY W5 Iy 12
i il B2 BT 45 £ (CODwin) T A TR 9% 52 12 (GB 11892-89)
FA(NH,-N) AN FCAR A 4366 VA (HI535-2009)
WEAHERER(NO,-N ) EhFRZE 2. A e VA (GBT493-87)
ME(TN) B I BR R ARV AR 02 R 4M) eV (GB11894-1989)
RE(TP) TRl P 3 T R 1 AR A R 2 3 606 VA (GB 11893-1989)

2.5. KRB RE SN RERN S E
2.5.1. KIFERTFUEENTENLLE

X 558 PN 25 20 1 A R T AT EE AN AL EE, TEENLA XS] T :
X0 (k)

Zﬂa()

ERFL X, (K) N b WIER & AR IR S 0 K ST FRTERAMLIE: X (K) 9 b B 3014 41K 57
ﬁl%m*ﬁmmﬁ,Xg()ﬁmﬁﬁﬁhﬁmgmﬂﬂl%mﬁ@ﬁ

2.5.2. AFEETFHRAETH

BN KONABIIr 5, 53 3 RIS BRI TG RAVLAHEAT B 57, AR JF A (o
FOKIRBIR B AR HE) (GB/T 3838-2002)11 5 JK I IFHTbRvE, b6 LU LK 200 i A7 152

SKIRE RATH AR,

X, (K)=7 (5-4)

pmaxmax A, (K)+minminAl. (K)
pmaxmaxAi(K)+Ai(K)
K, oK) B x, X x, 755 &k P TR ORI R EG R BIUEDN 0.5 A, (K) NI ZI P 51 1 4

R, AR R:

o(K)= (5-5)

Ai(K):

o

Amin « Amax NI %8 51 400 22 TP iR MEA RO . minmin A, (K) N ZR N 2 E 4
WHE. p=A,(K)/Amax 5] 72 K #RE B EMRAE B2 HER.

X! (K)-X/(K)| (5-6)
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Table 3. (GB/T 3838-2002) Dimensionless values for surface water environmental quality factor criteria

= 3. WRKIFEREFEFARER(GB/T 3838-2002) 24K E

E=74 DO CODwmn TP TN NH;-N NO;-N
I 1.6 0.63 0.10 0.19 0.15 0.238
il 1.28 0.63 0.49 0.48 0.49 0.476
1 1.06 0.83 0.98 0.96 0.97 0.952
v 0.64 1.25 1.47 1.44 1.46 1.428
\Y% 0.43 1.67 1.96 1.92 1.94 1.905
2.6. BUIESTHT

SEEGBUE YK T HME + FRUEZE(Mean = SD)E 8. 18] SPSS 22.0 B E4iit, #47 ANOVA LA &R
77 25 HTFl Duncan’s 2 AL /04T, LA P<0.05 RonZEFEE.

3. &R
3.1. ARINE A S0 ESE 4 IgFraF i

ANTRV YU ST 2 68 15 A= A PR AR A A an 1] 1o AL 1 T %0, B S [ BE(TC) A1 H il = HR(TG) & &1
KT S0 4, HSIsH4 23 SIF9 > S1F6 > S1F3 #a#.

SO 41 TC & EE =T SIF3. SIF6 Al SIF9 4(P < 0.05), S1F3. SIF6 il SIF9 441 A J i % %= 57
(P > 0.05). SO fl SIF9 41 TG & E#E =T SIF3 Ml SIF6 4H(P < 0.05), S1F6 H% 3 m+ SIF3 4(P <
0.05), FAxveH IR TE 2 2% 5P > 0.05).

0.6 = 804
—~ a :T
5 2 Eeo- b b
(o)} (o) C
§0.4- b :E,_
O G 40+
= : 2
1] 0.2 B
p=z! EZO-
= @

0.0 0

SO SIF3 S1F6 S1F9 S0 SIF3 S1F6 S1F9

Figure 1. Effects of different starvation cycles on biochemical indexes in Channa argus mullet

E 1. TEIEEEA S L IERaIf I

3.2. NEIGE A RAXS SE2RT At 4B 4 AR 0
AL AR R S TR A K] 2 Fie 40 NI 2 R 4 T, AL ST 4R 3
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LA MR, Hoh S1F9 40 i S2R S W, ARz 3E B34 MK, S1F3 Al S1F6 ik ; 4=
YALFLSE S1F9 i, HON SIF3 41, SO Al SIF6 4%/, 1B SIF3 Hl S1F6 41T 40 i 52 15 3 5 ™
#H; IR SIF9 4HH %, SIF6 ik, SO Hf/b; 4 /Ny WBH & 1) g k040 S1F6 41
TR, SO HFNEA R MB R TE R, TERALIA N B A 3 2 AR A 40, 48 i 2 vk
FERE SR A EL SO 41/ 8, 2SI % A SIF9 41, SIF3 Fl S1IF6 AT MEZH 4152 K it i ™ & .

Table 4. Hepatocyte nuclei, vacuolar area ratio and number of nuclei

4. FrAREREtZ. =REMREERAMREEE

Fakr/ 4] S0 S1F3 SIF6 S1F9
Y%A $ Nuclear count 994.50 + 120.92° 578.50 + 14.85° 536.00 + 4.24b¢ 389.00 + 28.28¢
WA I AR B Nuclei (%) 1.47 +£0.03° 1.56 £0.01° 0.99 +0.04° 0.98 + 0.05°
I TH AL Vacuoles (%) 4443 +£2.820 46.60 + 1.36° 44,54 +4.192 58.46 +2.91°

Vi ERATEAET, FRELNS FREUNS ER 8, WERRAMEEZE 2R P > 0.05); /N5 FRA—,
2R 7% 20 [A) A7 7 2 3 M 22 7:(P<0.05)

WL B I RGY 3 - WP T R e O

e 1~4 225005 S0 41, S1F3 41, S1F6 1A SIF9 LSS fHHEALZAY) Frs FFAR(LC), 4HEIZ(N), Z(VA), HFil
FE(HS), AHHIBC).

Note: 1~4 are liver tissue sections of Channa argus from groups S0, S1F3, S1F6 and S1F9, respectively.Hepatocytes (LC),
Nuclei (N), Vacuoles (VA), Hepatic Sinusoids (HS), Erythrocytes (BC).

Figure 2. Tissue characteristics of the liver in various groups of Channa argus

2. BAGERTRRALTR

3.3. BT KB TR TR K BT

R REAEHEAT TC R AL, 13 305E 5, FHS AR LKA BE EAR e R AAAE (R 3) AT RIREETHAE,
FHE T4 B H B K BT R RIRFE 3R (5 6)
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A 6 AT, FESZIRIAN, SRERZHIh K L5 A VR EAINEZEK, SO At K ATVIS K, R BH JE L
TRBE LG FRAE/K T . 75 5 A, B “HIIIME” 41, STF3 ZHHBL 1 IRIZEK, 2 IRIERIK, 1 IRVIEK,
R HIE NN SIF6 A H B 2 IRIZRIK, 1 IRIVIIK, 1IRVIK, ZEGHm NIEE; SIF9 AL 2 ik
287K, 1IRIEZEAK, 1IRVEK, LG HE NS 1504 R MR BI/MKCH S1F6 > STF3 > S1F9.
SR ORI 2K A5G, MK 7, 25BN, SIF6 4K S H s, SIF3 Ak .

Table 5. Dimensionless values of physical and chemical factors of aquaculture water quality under different starvation cycles

5. FREIEBRATAREKFIBLEFLERLE

2H 5 FE(H-H)  CODwmn (mg/L) TP (mg/L) TN (mg/L) NO,-N (mg/L) NH;-N (mg/L)
6.10 0.925 0.455 0.487 1.784 1.622
6.25 0.824 0.727 0.957 1.02 1.156
SO 7.9 1.302 1.818 1.091 1.118 0.822
7.24 1.232 1.273 1.263 0.765 0.778
8.8 0.719 0.727 1.200 0.333 0.689
6.10 1.382 1.658 0.947 1.048 0.947
6.25 0.829 1211 1.041 0.595 0.658
SIF3 7.9 0.582 0.842 1.197 0.262 0.974
7.24 0.794 0.500 1.041 0.810 0.895
8.8 1.412 0.763 0.780 2.286 1.526
6.10 0.903 0.644 0.896 0.894 0.84
6.25 0.846 1.089 1.004 0.660 0.560
SIF6 7.9 1.519 1.711 0.856 1.085 0.68
7.24 0.645 0.733 1.55 0.404 0.64
8.8 1.088 0.844 0.690 1.915 2.320
6.10 1.380 1311 0.880 1.813 0.750
6.25 0.913 1.289 1.083 0.708 0.596
S1F9 7.9 0.913 1.089 1.337 0.375 0.538
7.24 0.846 0.600 0.801 1.000 0.923
8.8 0.949 0.733 0.896 1.146 2.231

Table 6. Table of correlation between water environment factors and water quality levels

= 6. KIMEEFEKRFRRHKER

#H5) Ei=g) 128 IEN ik v 'S KR 2%
6.1 0.75 0.586 0.636 0.8 0.62 IV
6.25 0.623 0.692 0.846 0.69 0.706 IS
7.9 0.714 0.726 0.543 0.687 0.716 IS
>0 7.24 0.672 0.644 0.671 0.819 0.658 e
8.8 0.577 0.8 0.704 0.599 0.814 e
I 0.667 0.69 0.68 0.719 0.703 v
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R S

6.1 0.709 0.634 0.716 0.787 0.732 IV

6.25 0.77 0.814 0.773 0.661 0.605 IEN

7.9 0.77 0.756 0.797 0.614 0.586 NIES

S 7.24 0.705 0.689 0.78 0.625 0.591 1IES
8.8 0.582 0.55 0.539 0.727 0.748 VK

P 0.707 0.688 0.721 0.683 0.653 IES

6.1 0.723 0.654 0.749 0.622 0.748 ik

6.25 0.638 0.808 0.777 0.811 0.594 IEN

7.9 0.626 0.799 0.799 0.648 0.615 IEN

S1o 7.24 0.637 0.688 0.705 0.788 0.596 v
8.8 0.658 0.589 0.611 0.564 0.759 V¥

P 0.656 0.708 0.728 0.686 0.662 IIES

6.1 0.674 0.643 0.612 0.772 0.751 vV

6.25 0.77 0.778 0.767 0.691 0.615 IES

7.9 0.779 0.828 0.717 0.681 0.614 IEN

S 7.24 0.704 0.693 0.785 0.643 0.597 NIES
8.8 0.623 0.61 0.673 0.681 0.692 \ES

35 0.71 0.71 0.711 0.694 0.654 IES

4. Hth

4.1. YL EEAR 2 E % L AR

I3 H W =B (TGS B B (TC) & & 5 AR W R AR % VA C . TC I pESE . g0y Al & B 5
AU B ELER AR BT, S S Ik 1 0 A 52 BIFR B e ) I RAC I B D R ss, HHA &
e B R AR IR A K BURAE FH[10], 1 TG WALz % B A b & e i fihg, HEaEm
fIC T DA e it £ A4 i 107 AR K (110 BRI I, DUVHR AR 2R S B 8 (Siniperca chuatsi) [12]. W3k (Mega-
lobrama amblycephala) [13]1iE+ TG & &ML T XTI FIFE, BEELLE14)0F R KBRS S8 15E TG
A TC FEREK. AWFH, #FLiH TC M TG & EMKT S0 4, HIEIL S1F3 < SIF6 < SIFI [
#, SIF9 Hiprmy, X 2T SIF9 AT E f iy, (A0 B PR LA P4 MR RE FRAC R T A K, HL
b DL A I R, AR AR KB g iy, 1X 5 RIS S5 [ 1510 Fe 45 AN, 18 78 30, SR S1F3.
S1F5 Al SIF7 B\ F= 1 Il (Sebastes schlegelii), {X S1FS 41 TC 1 TG & & & T4, HmmAH R
L S1F7 <S1F3 <SIF5 %, XFhZE 5 n] Rl T IR ANE o A FEHEN, TG T R R DA AT RE 2 40
WK T B SRR A IR B, B RE R A ftae, BEIRKEINMESS TG JFAG KEIHHAE, iR/t
AR, DAAEREN LA BT AS[16]: T TC 2 & N P R IR nT 8 2 R UK ALK ok AR FR3R L e &
WBETHHE H S A7 e AR RP LR, LRSI Rt — D4R FT . A, AT BUKEL, AHEE TG & &
RIS, TC & & N IR R E/N, XAEe2FNIE T TG & & 3 EH08 T MEME TG B,
BIRN LT A AR e G B TC, (EYUREZE RSN, kS TC & pes RiEEE T i, B4
ZU ) TC & B D A A R
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4.2. YLIRE AR S ERRT AELE LR RS

JH R A f b RS B 2 —, ARIEAE T AR SR i RE A ZE BRI BE, FENLIAEE AT, IR BN AE
AR R IEE A AT EEER[17], FERETEAS 51 A0 n] DAVPAL B 32 AR A 2R o TR B, 5240
Dl BA AR . ARG R, K2 . MBTEAAtl . HEFUASKRIN . AREEAR DR T/ M 40 J A% 25
FISERFAE 18] BEA 198 F4s R oR, (2 JEfa(Oreochromis mossambicus) &I TYVHIRES, BRI &
EFRERAT, DASAl iz i fe, ISR . 7835 B 4 (Sciaenops ocellatus) H A 21k #.(Nibea
albiflora) 1 [RIR 45 HR W], EYVRAETLS, BEE YR AR EK, HA0M S BIRE BN e, 3 21
PR BT B BT 23 50 2 SRR W] B A5 R B, RBOWRE , AL 2T 48— e R B R [20]-[22]
AwrFed, SO AR e, HEGIR SIS, HStiH A S R e s, W B,
o PR YU F] R 2 i A Bz I A%, I A IR R, IAZ I R SR 8] mT e e 1 B 7 Jo) S 1
PUHRE T, HEFEREENERS, ERBIREAGHRAL, MM ER, 3 S804 Wi
M. 35k, AT SIF9 A Mz A BN ™, XA ES S1IF9 ABm MR EA %, B
Jo ST R BB AE VR R I T, BRI N RE B ANWTIE N, IR E R AN T R AR, R
AN [EI R FE A e KR 23 V8 4% o 17 S1F3 40 S1F6 ZHLIF4 AR 2 Mot o™ i, H AL R 4R 7T .

4.3. YUEEARAXK S EEE L E TR

KRR ARG IR K IR BRI R DG, B T K IR R 5 M SR /K R e R DR BRFE 0 #r, 3 MRS 2 J8 T
MK, SO HNIVISK, TEFRGE A B K AR Ak 2L BT S BRI S, RIHIZ RS AT K
WECNARE, TS AT ARSI AR 2, RIS RT AR VA DR T 5 S8 7E 37 58 5 I F RGO, A Bk KAk
ERCTE, HiEEEML, Rk L, HElE L, KBRS, Shmiem T KA A A K AR
W5, FEUKEE . 15 4 4, SIF6 AUKTIFN R, /38T, S1F6 4 RE4EFRrfa e KRR Pk
Ao [FFE, AESR[24FI5K L ZE 2515 0 F0 R DU RTEY LR BRI S K B, 5 AHE 7t — 2.

5. &ig
ity FIRAMT, IR YLUR P R B B AR B AR KT, S U402 S0 IS R MR R, RIS 7K

BRI . IR, SIF6 A/KFisHLr, M BRI T Ml AT 4n i 2 AR FE N, Rk, A&
W FT 45 A BCR A SIF6 (B HAVEYLIR 1 d Z M 6 d)F75H S 6,

EL£mAB
foti 25 [ b R R A R B B R S R BT SR YEHE ) (BERF AB21220019).
SE 3k

WL, VIR, AR, & TR R A A SR S SRD). )T PR AR SR, 2022, 37(3): 35-38.

]

2] H4R. TEIRIUHT BER L) A KA AR F bR R [D]: (B2 6018 30]. ol WIK22, 2010.

31 JAJL, &b, VUNL, 55 I DUER- T80 R R gt b B KR Rema ). 7K 222% &, 2019, 32(3): 27-33.
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