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fk A e[ (3.33 £0.09) g LIAEH, A EFE A JF 0.2.4.8.16.24 .36 .48 h Il E 7 7 4 4
#[(58.45£1.66) g,(19.40.2) cm,n=48 | F N EAYWEBEMTE, HARXERLNA, HME
BREEBNEK, FAEXYNEEMTEHEF TH(P<0.01), —HWELET A LB EE
BB ERFME(P<0.01) ;=M B FHA KRR MWL EAZYEEN TN IR, E=F2
8] e DAAE X R #K(R®) Bk % F 77 A1 (RSS) Rk £ AT £ (SDR) AR EE R E £ R, A
FHRBEANE TG ENENBERTERENNAEREG, EFELH N Y =
1.889 —0. 051 xt(R*=0.87,P <0.001) f1 Y*> = 0.870 —=0. 024 xt(R*> =0.86,P <0.001) ; &
T A 25 CTH EHEFEN0.051 g/h, K 99% § Hr = B 5] 4 36.7 h, % # 3 9% F
HE ot oy ENE A A E36h, XS REBFHEAN T ESE R YT 87 oh 58 EH LN
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BEZIG, R A IGHR B R AT
HEA N 38 v 347 W 0 RE 5 £ 2 Y A K
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macrocephalus) . B.#4 ( Pagrosomus major) . 3&
£ 1 ( Sciaenops ocellatus ) Fl % 7K 1 25 4 fiy
(Silurus asotus) ™"~ W B YN
J5T LR ) 0 2 P Ao 288 B AR 285 ) MR SR R &R 1
SR B HEA RS O T AR
BB SRR 2R, R HHEE M K
HAZHE, HETR WS — e SR R, B
A SCHR TR FH BB AR 225K 10 Acfht ™), Ho
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R % 2% W #n fE 22 ( standard deviation of residual ,
SDR) %1 AR SCHIF 58 22 LABE SR 4, DAY 2
BRI AREA B AR 2208 T a4k
(] 46 B 7K1 22 5, AT 52 M) T 2 38 0 45 2R
AOERRTES o NI, ASBIF ST K R A 2R 37 05 R AT
F HE 2 2200 5L

U St i B HEZS 0P B ARG . S A
B 7B (Silurus meridionalis ) Y2 —Fh A& TEZ BT
FRAH S P R R AR K5 T4
i, AR RS A PR R T AR T R I
JEIS AL BRI IS B 4 SRR AR K
e AR, PR IR o Ry G
FROE B ik Be ) S R AL RE T S T
TAFF E A RS (A e R T
B AR WARIE . AR Ty gl ) 18 HE 2SRRI
Sl R P [ 0 Y e i ) S 2 2ok A T A AR
255, O T T AR IR 7506 2 A R ) e 2
SARBLRE R A B R OCTE R (R, I, ARSI
TER Jy il #4523 F AN ) B ) 9 351 D0 o2 1 o8 7
Yinie ST A E R A (B
R/ AR S EER) , 20B HIZ I A8 BRI
Ty ARG SEB B AR HEA TG, LARA o 7 7 fafi &)y £
A BRI T HEZS B TR 45 45 il A BIF 5 YR
A7 pi J il 4 8 1) ' RS 09 AR BRAL A SO A AR
FRERAE , AU BY TV AN [R) K 38 (R AR YL
BO B MY Re s S SRR T IR T
BT RMIEDT & SRR A5 SR R K™
FRARMT AR A 25 50k

1 BRI

1.1 LW&ERKIE

SIBGF 2009 4E 8 A £ 9 Agkfr. AT %5
WIRE 7 St B T U)K 7244, B 5 TP
KEFK PR LR K P (1.5 m x 1.2 m x
0.5 m) " JE . 7R BIA], DUHT & U0 6 B3k
et IR 8k ( Misgurnus anguillicaudatus ) R 3 %
MRAEDRE, 5K 19:00 B — K, B4H 2 b J5 FHIT ik
ETHIRERM S S, Wb KA 2S5 1 A ok
K, A MK P iR 2 78 A2 S, UK 3
F 6 mg O,/L, KM EEFEHIZE (25 £0.5) T,
SCFEIARE R 2 Li12 D,
1.2 a5 RERE

W 60 &R /INVKE Y | 1Al B 1) Bl U7 fafi &)y £ 5

7% 2 3 /K A EWE IR AR i A 7 B £ PR
(@60 mm x270 mm) Yfk6 d, K EEKFEH
SR S SR — 8, WORERL HEE 8% fa
AT YR B VA 9 R i 4 e AR B R E AR B
JG 72 h SE R B SKE . Hit, 1
YA R 4B 3 d $E MR R 6% fa IR T (1) 7 et
TeB P B ISR C S S 56 A (R 4 1B 100, DA B
BV B £ 6% R H PR £ SRR SR AR 5 X
S EVEEU 48 B[ (58.45 +1.66) g, (19.4 +
0.2) cm ]I AT 6% Ak HEINE 25 3 K
(LR E RS ) A AT IS0 80 . i s R fa 4%
6% (5. 8% =0.2% ) i {& T (1) ¢ Bk 1
(3.33+0.09) g, Jifgscu g REAE 30 min 2 4
BEIEE, BRI E a5 0.2.4.8.16
2436 F148 h, &R FEALEURE 6 F& LA & 4
Y e T E
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FH BB N T 0 KO E A
MM, o iE T 60 CHUFFrEt T R,
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P(%) = W,/W, x 100

Kb PR R AN E WA E R 5 A 05
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o, W, FORER A0 B R,
1.3 #EaR

FAEME A8 BT J7 AR 43551 0L B N 2%
Py R AR AL

a. LA Y=A-B xt

b. FEHHHEI . Y =A xe ™™

c. P MRBERL . Y** =A - B xt
K, Yy WENEYMERORENKTE) A BF
B, B HBERHEZ A (g/h) 1 G IR (h) .

PIAHSE REL(R?) BR 227 M (RSS) Kok 2
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Ao SEHGHEUE H Statistics (6. 0) F4F#EAT B R
Ji 2253t (ANOVA) | 45k I 4% I 8] s A7 A 25
22 5 W AR/ 8 25 22 80k (LSD) i#f 47 2 8 LA
SFECERAI S8 A B Bl G A T
LWERE] ., A GETHE Y DL (E £ AR iR
(Mean = SE) #/R, i E /K P& P <0.05,

2 4k

2.1 BEAHYHEEATNESNTHHFE

S A PR B R R R KA A L
PRI R] 30 B 225+ (P >0.05) o Bl J5 I [R]
MAE I, BT BG4 0 8 N A Y (MR AT )
M BREE o H R B s 1 B BEYE AR ALy

ik, JF HE A AR £ 7 23 LU ) AP (R 1) o
TEAEJR 0 ~2 h Z (8], 1§ A AP E R o] 2 e ik
(P>0.05), 1 & N &Y & 5 LLIT iR R R (P >
0.05), fE%)72~8 h Z[u, §AKEYREMT
FMHEE TR T 38.6% fl 34. 7% (£ 1,P <
0.05) , Ifi [ 3934 52 A0~ 5 77 0 b 2o d0l) Sk 2 1 e
T 32.1%F129.3% (#1,P<0.05), {E&)58~
36 h Z[H], H A4 = A0 LA S R R
T 56.3% F149.5% (F£1,P <0.05) , ~F 4R 1
A SRR AR /E4S 5 30 h, H N AW B A HE
2 AR E AT E T L TANT 1%, fid
12 h, B (R 1,E1)

®1 BHAHYEENRNEEREFALHEW

Tab.1 The change trait of diet mass of the stomach in juvenile southern catfish

S8 )5 A (h) postprandial time

parameters 0 2 4 8 16 24 36 48
==} 23 M
WA () 3.62+0.37" 3.45+0.26° 2.73£0.36" 2.010.25" 0.92£0.18° 0.35+0.11% 0.02£0.01° 0
wet mass of SC
TR H 4 (%
WEEIIH(%) 100.0 £0.0°  97.4+2.8°  86.2+3.0° 65.3+4.5° 30.2+5.7% 10.6+3.3¢  0.82+0.005" 0
percentage of wet mass
EEl 23
HARYTHE(g) 0.83£0.09° 0.71£0.06° 0.54=0.07> 0.4220.05° 0.19£0.04° 0.07 £0.02% 0.006£0.001¢ 0
dry mass of SC
< y 9
FRAL(%) 100.0 £0.0°  86.7£3.0°  74.2+3.0° 57.4£3.2¢ 27.9x5.1° 10.3x3.17  0.75+0.005¢ O

percentage of dry mass

I [l —47_EAR PR A R BB R R 225 235 (P <0.05) ,SC Fm B WA

Notes; The data that shared the different superscript in the same row are significantly different( P <0.05). SC is the abbreviation of the stomach

content.

5 LO
—— &k linear
A A ———FJ5 MR square root
" “Oo e F&Hexponential
~9 |9
3
2,
K E
e
m* Ry
ORI
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0 L I I : A ‘@T — —— —= ’_’?
0 8 16 24 32 40 48

BT / h

postprandial time

1 =MyFERNEHENEE
ANEYEENBIE L&
Fig.1 The three mathematical equations fitted to

gastric evacuation data of juvenile southern catfish

2.2 EAHHERNEHERMEH=RE
LB HEZS BB AG T O fili 4 # 0 RS R
KB =R RA R H A B AR (% 2) 5

WAk, FHE N2 e A A B 1 50% Fi
99% & HeZs i [ 4 F T EE O . X TR
M, /4t HEas 2 (LR EM T ) 45
)24 0.079 g F10.018 g,50% F1 99% & HE=s 1y 3E
VRT3 R 19. 05 .37, 72 F1 17. 67 .34. 98 h,
XFFHE BB 5, me O B 4 0 HE S R A3k
0.086 g F10.093 g,50% F1 99% & HE=s 1) FHiS s
] 53514 8.06 53. 54 i1 7.45 .49.52 h, %t FF
Ty MR, w4 f0 ' HE S R 0 0 R
0.051 g F10.024 g( £ 2),50% F199% & HiZs 1y
FISIE] 4351 R 18.52 36.67 F1118.13 .35.89 h,
PR LN EE e b 2 R DO = WAL Y/ M A 1 R S
STHEAR B 99% 15 HE 25 B 8] 1 sf [1] 22 B 15 4
BRI (4.02 h) > PRI (2. 74 h) > P HRAR Y
(0.78 h) .
2.3 EAtHEBHIERNERER
SRR, PR A2t A8 RO 7 AR AR 7Y
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PIREBAF L5 i 7 il A £ 1 N AR R (HAE L
FFRE(RY) FR 27 J7 R (RSS) J 5% 2 (1) b
72 (SDR) ybiife =3 Z [R5 47 46 Wtk (4 22 57 (3
2) . G, MG B R (bt A 9L ) Fi
Hep B P B N AR B AT E AR, P
FAA A5 R 22 5 AR (IR PR #E T 0. 73 Al
0. 71, FJr AT 0. 87 1 0. 86) 5 (HAEA Al K5
AT SR RORI -7 AR TR ) 0L 1 4 2R 22 5 A B
L ERT P E L TR R (K 2) o R, LA

RSS it Bl =Fp At R % B A A+
s A UG S5 R W] 47 TR0 FE R0 4K RSS {H
RIS, B AR 1) ol 1 70 ) D - 05 AR 35 8RN
MBI R, ISR ZE AR EZE (SDR) M RifE,
K =MECABERN G VE 5 RSS O PP s v
HA—B(K2). L5 R RSS X SDR ML #E4LS
A7 AR i ik g U B 4y £ 8 HE S R
IR

R2 BAHYEENRNEETUMNEHRILR

Tab.2 Comparison of three mathematical models fitted to gastric evacuation data in juvenile southern catfish

Iffls A B R? RSS SDR P

2P} linear 1R E wet mass 3.010 £0. 168 0.079 £0. 007 0.73 29.52 0.79 <0.001

Y =A-Bxt T-E dry mass 0.636 £0. 037 0.018 £0. 002 0.71 1.45 0.18 <0.001
$8%% exponential R E wet mass 3.842 £0. 174 0.086 £0.009 0.87 14. 07 0.55 <0.001
Y=Axe B F-F dry mass 0.833 £0.037 0.093 £0.010 0.88 0.62 0.11 <0.001
SEJAR square-root  HETE wet mass 1.889 £0.038 0.051 £0.004 0.87 4.28 0.28 <0.001
Y5 =A-Bxt F-# dry mass 0.870 £0.018 0.024 0. 002 0.86 0.72 0.28 <0.001

3 e LA AL (B B ) AT, S ReE i

3.1 BAYENEHTHFE

TR BB S I BB S5
12257, R B HEE 0T AR AHIA . BEORER,
K HEAS R AEALAE 3 R0 A 1 Rl
FAVER RS H NSV PRI A N8, 5 S
23 AR 3R R X R LA 1Y L TR R HE S O G
SR e A TE AR B /N 5 1 IR i B
(AN ¥ i A2 W) 1 £ 2K v, 40 B 8% ( Clupanodon
punctatus) . E 5 ( Ammoclytes personatus) /M
% ( Hemirhamphus sajori ) F 7 B 4% 6 ( Thryssa
kammalensis ) 25 /NI PE R0 4 2 FhHEZS B
EEENAEY HEEHE G EWEKEHELT
K, 2 IR Le e A KA 5 R B 1 fa 2%
o, ERFIEESESHY R LT A iR T E
BT AL S B BE RS o 26 3 A RRAEE B HESS
RE AR E PRI RRAE , iZ 2t dnfis ™ . BT
TR, /T B4 AR5 0 ~2 h (1B NEY)
HiE R E T, MERES 2 ~24 h, FAAEY
Hi TRV, RIETERES 24 ~48 h B3
S R . AS IR 04 S 6 PE R} Ay S i e 8K Y
e, s o B A [8] 3 F J 2E ) SO TR 135 L
T AR I FE S, 729 BRI Ak (e FE R0 5 )

JULEH 2 e 0k 3% e s 1 B T HE A 3, T A B[]
AYREES , B o SR IR A HE B RN ], S
S EHHEE AR, B, 7R AR 3 Rl E HES
EH, 7 Ty fifh 4y £ 1 S5 O HF 23 A58 A0 T A6 ] 5
3,
3.2 FEAHYENEHZRMESR

S HE2 O AR, BRI J e 32 A B ot
FRIVBCART Z2 R Z24F, H T C 48 80 i
A 10 A Fh, R AT B AR A 56 2R M 8 HOR
AR O  R pA f  £ 2H B E E A
1. ( Thunnus albacares ) . F MR # fifi ( Stizostedion
vitreum) 21w fif: | B 0 € [E] 21 £ ( Sciaenops
ocellatus) ¢ AL PEHEZS B At~ 0% 2 s 448,
5% ( Schroederichthys chilensis ) F148 K 5 My 4
( Oncorhynchus kisutch) 12 LI 35 8007 =X ubA T & HE
2RI BT MR R S L G 2
( Enedrias fangi) FI BRI el B HEZ AR 202
AT KB, - J7 ARG Y 2 1 Ul 4y £ 1 HEAS 1)
A ik 8 HE R A B R E
5 H P EYHEA N B B T GRS,
I A 380 1) 15 2 3R W, AN RE UL S e S
BRANTI A 2L 2 K b X 28 B HE s i
R R, A O # 2 LR A A g
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ORI S A SEIR A B TG 1 i HEss
AL

BNk AR E LT A
TE LA R AR I, B A
7] AR S0 B (%30 i 40 (g/h s i
SrEO) AR AR . BFFE KB, A IO 4
W AR 1 A A A 100% 14
RN 5 L T 5 B P A T 6 i AR
5, 17 LA AT -5 S 0 B e TR 45y =X e RE
AAm A Ko SRT, AT M BLE B 5 50 R %
W K2 A, T 434 IR A i, 6 — R R b ]
SREGRI% B 0 7 A, T 4 5 S IR RO 1
P22 OARBIGE R I, MR R (RY) B
SEJrHI(RSS) e 5% 2% B ks 2% (SDR) ) L #4%
B T EBAR RIS S5 RAE AR TR &, I H
W N T BT A0 S f R AT AR A A
SO R, 22 0 Rl 40y £ T A 1 TS 2 R AE 1Y
Wer 2k 07 RN N2 1 22 38 07 5T g
kB —
3.3 EHE SRR EHSEBE L

fiti 41y £ £ T AL 2SI S Al o 2 S S D T
AR, 3% 5 A B 5T 0 42 R fili 4 £ 1)
B HEZS AR Lo 7 il ) il — A E— Y
KRG, WA AR 2B Bk i
HEZS UM . BB AT LU H B SR bt e
HEzZs 2, 4y oo T HEZS (R B R P 7 i
) S 2 1 Bl 40 £ B B T A R R
FE 7 AN R — R A MR R SR A, I
SR THRAL B B LA K Zop, A B T T Mok
BRI TR 2 B
B TR, LRSI, A A e ™ =%
5 2 o M g U R BE LA R, A R
KU R AN ) HEAS RAE A A, T
L A HE2s MR — B (BT 7 AR ) | 3
5 AR TR S BRI A 2 o PR AL AR PR
IF 45 PR R DA

H1 P AR 4, 76 25 C g T k4l fa i
HEZS %4 0,051 g/h, 54 [R1ELEE T 640 £ 14 15 HiE
ZERBTRIEIT (0. 072 g/h, A BA R 515
F)) B H/N T £ 2 /N B B (26 C 0. 085 g/
h) ', R4 99% 1) E HEZS IR 36. 7 h,
B 45 J T 6l 407 0 9 99% (g 8 HE 7S i i (42, 5
h) ™ 7EHEELJG 36 h, TR A1 R BUSL 50 £ ' v R

A0, S P A T T4 1L (0. 82% il
0.75% , 2% 1) B/INF 1% 3% 57 J7 AR R 435
1) 99% FHEZS A (36. 7 h) BT, £ W
7 WA 31 1 7 s 40y 00 B 1 2 I (1] B Shy o
Wy, SR, BT B EE NE — A K
P, R 3 AT RS kA v 14 ARk B D A
FZ%50(SDA Z%0) # K iy SDA ] * Fig K
(9 HEAS ] (36. 7 hovs 42,5 h) A %, iR AT E 5
TH KRR RS T | T AR
TR 22 S VA O . BRI, A G g 7 il 5
fifi A K PR B 25 SRR SUARAS 0T

B AZIE L E BRI HIEAREL I Fe
T LR id A2 PRGN Bh
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The analysis of gastric evacuation characteristics and associated mathematical
models in juvenile southern catfish( Silurus meridionalis )

ZENG Ling-ging', LI Feng-jie', CAO Zheng-dong®, ZHANG Yao-guang' "
(1. Key Laboratory of Freshwater Fish Reproduction and Development , Education of Ministry,
Key Laboratory of Aquatic Science of Chongqing ,School of Life Science ,Southwest University ,Chongging 400715, China;
2. Laboratory of Evolutionary Physiology and Behavior,School of Life Science,
Chongqing Normal University ,Chongqing 400047 , China )

Abstract; To examine the change traits of chyme mass and fit to the gastric evacuation data in juvenile
southern catfish ( Silurus meridionalis) ,forty eight experimental fish[ (58.45 +1.66) g,(19.4 £0.2) cm]
were fed individually with a loach meal [ (3. 33 0. 09) g] equivalent to 6% (5. 8% =0.2% ) of the
catfish’ s body mass,and removed from the various intervals(0,2,4,8,16,24,36,48 h) after feeding at 25
C. The wet and dry mass of the chyme were determined and the applicability of three mathematical models
was compared by the good of fitness fitted to gastric evacuation data in juvenile southern catfish. The results
of present study showed thatthe wet and dry mass of remaining food in stomach as well as percentage of
food residual decreased profoundly as postprandial time increased; Though three mathematical models all
fitted well the gastric evacuation data,there still were several significant differences among these regression
results. As mentioned above, it suggested that the best mathematical model fitted to gastric evacuation data in
juvenile southern catfish was the square-root model and its regression equations for wet mass and dry mass of
the chyme mass were Y"* =1.889 —0. 051 x t(R* =0.87,P <0.001 )and Y"* = 0.870 —=0. 024 xt(R* =
0.86,P <0.001) ,respectively ; The gastric evacuation rate of S. meridionalis was among the range of 0. 051
g/h,and the 99% of gastric evacuation time was among the range of 36. 7 h which was similar to the actual
measurement values(36 h)in the present study ; The juvenile southern catfish and Chinese catfish possess the
similar gastric evacuation characters and the optimum mathematical model was the square-root model.
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