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(1. ERFERC K A IR ST, B 430072; 2. iEZ2 K A LR PR 5o o0, #E22 223002; 3. TR MR, 3 430207)

FHE: NIRRTV Y& (Odontobutis obscura)% JLAL IR, I T A5 H 758 A1V I 27 56 00 % L8, bhas
53 BT TR AR O 38 665 1) A2 KR b S B WD ZEL S PR 52 W), 5 I ) 2 v 3R 4 T PEDRL AR D R A SR MR T A, IR 9T T
WIS SR EY Z MR R g5 R ER, FRER AR IE 8 017775 2050 B35 52 m, {0 H 32 5E VD 0 i 11
A7 2w T E IR VD S 6, FLRE F R 5 V0 JE 6 (1 AR B (BWG) . AHXT Y H 8 (RWG) M B R 8 AR KR
(SGRy) ¥ T Y FRAEYD YE 6 5 SRFE HH S5 VD VH 8 (1) 45 £ 26 A0 B R ZE 3K T I SR il v i 6, (H AR K
bRt Ty SR VD Y6 B B U (Macrobrachium nipponense)db, 3UCKAE HFE H 758 vb I8 6878 AL 1E H FI4E
RHEDIFI TN I 23 2 TilIE SR BV VY . 28 b, ATt IE IR G VD YE 88, 7 F R 5E v I 68 1) AR K SR I B
£, BAGH AT VIO YEES 5 (R 50 32 5 I W 5, AR TR A A . Yo iR K S5k E 2R RO R, H

TTRERW=3.0x10"L*""(R’=0.879; n=146; P<0.05), J& T~ 57 /L K, VI 68 i) 1 2458 5 JLAR K % TR 4 61 K 2
LRI, HIMAK 5SS I A R,

KRR UM, AR ARNR, AR, MHRMETIRE; YIS
X E4S: 1000-3207(2023)11-1745-07

& 4251 $965.1 HERFRIRAD: A

5 P 35 5 R it 37 7 2 R [ vk 7K 3 5 M i 7
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T 38 1 AR 25 0 TR 7 2 A e S A R R K
o SR AN 7 R N A R, A T SR &
FRAR; S — 5 T, G FR A I R D TR R 25 A
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FAY . b 55 A 5 R R F S AT K AR B )
FRA TR, B N T BB . KR R
En e i R IE SR I AR AU AR 5 K A4 R
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VP YEEE(Odontobutis obscura) & i H (Percifor-
mes)- i)%ﬁ%ﬂ(Eleotridae), P& N S
RPN MRMNEEAR BASRNER. H
L REEG . HEER G E S T 2 AT R
¥ Ctenopharyngodon idella % Hypophthalmich-
thys molitrix ¥ Aristichthys nobili%s )55 F 1, &1L
WP — R g s kTN, Vi e R R
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TS5 BB E R R . B R R AR
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nipponense) £ KR, éé/%fﬁfﬁ%%gﬁﬁ‘ﬁm], A
H4 & B IR T U BN FRFE A O FR I iy v, £
SR Tb b R A B Y ) R B, R LB A Y
. BET, BN KTy IR e T RkE A 2, B
ot /b Y A ) 7 R AR QA B PR — o A A e
EU R FH 577 B A0 35 5 B o B O b g A= K
TP, 5 AE PGV 3 6 7 b 77 B AR X Y
7 5 kA AH OC I T A, IRV RS 5 FLAE KL
AW Z BRI 2R 2R, YD RS 6 7 TH B FT 3 gt 5
Z [ ELS A -

1 MRERE

1.1 RS R

AR F20224E8 HOH #12 H7HEVL 534 75
M TR A T TR A LK = SR R T . 3Rk
Ao RIS, Hd3A NFRGERE H, HAR3A A IR
WE. AFREMREE AN 108, FE U EE
M, FE M35 m, KIR] mg AE A 34\,
K40 m, %3 m, KIF0.8 mo T 5 I 18] 5 FH 7K o7 5
FFoN0.2 m, TG ERAIE Vb 3 8 155 30 7 BN R
IhE e REH . IR R KR R R R A 467
FEASUIE T RN 10T, M KR 1.2 m, BEHEK 7
. FEH RIIEKL B S R — KR, 755K
WA, K IR A TE FE 9.4—30.5°C . 1R56 T FH Vb o
{1801 o 1) SR VR 22 T K AR AR I T R O AT
EER/ SRR
1.2 Rt

TRIG 5 e FRGE YD 3 668 2H (D 2H) ANt 35 7% 5
WHEEEH(CH)P PR R . R FREE A
3NESG . 3G H AR R 2% D YRS (1 2/
m?), YIEHE RS AF-34(0.986+0.039) g/E. 37
b SR AR R 25 B (3 R /m”). A A% [(0.956+
0.083) g/ RIMIVO YEES P . F7GE A HAIIB 3 rh 3
TR AH R o 2 P T U, SR P A TR AR
(1.9420.13) g/ R MHBIIHFIF1.5 kgo 15050 45 R 5 1l
700 2 WOGRIE o B8 A (B A FH AR B AR 25
1.3 #HARRERALE

43 3UR AT FE A (A2 1 2 00 A AR R0 A M A
AV KA, RN 258202258 HOH . 10H8H
AN2HTH . Y6 AIF IR ARG, 75K H
Webs R RN TR P47 FLAE ) 200 &, SR 50K
URARAT o VO IR H JAE A S0 B A AR K (R KN
Wi 4 GBI E ) AR EE L TR (M K
FEIF BRSP4 1) DA HIR AP 328 57 21
TN T it 10 B ) e A e (DN IR A 2 3 1) 2 4 A e )
K.

TEBEVEFEAR LR, BT 3N EE PR
P50, JLit7E TR A H AL 2% R A2 150 Vb i
i o AEXT B EERE AT i T, EAE A
Jis b A R I Y. VTR, W%
BRI NI, 0—5), fHAFAD) N iEAGIE, 4
TR ML, P shit. YT BEAIE S
MBI O 5 B A 4%48 /K AR 10 mL 250
EHRRAF . BTN RIS R A S50 = AT
Mo XPARZLECR . VEALFR B BRI & Pt AT T
5T T AR FE v 1 P2 A DR AR P o 1A
() 5% Fr A ) T HAL I A S T o0 2. AR AR
ANERTN D U B AU R LS 2 E . %€ TAE
SEORE, W50 b U 6 A T8 v AR AT A B
R BRI H U RN
14 HELARK

B3 #(Survival rate, SR, %)=4¢/4 ;%100

AH X 18 5 % (Relative weight gain rate, RWG,
Y )=[(W W)/ Wp]x100

10 F AR 2 A2 K (Wet weight specific growth
rate, SGRw, %/d)=100%(In W~In W)/t

$ & F (Feeding rate, FR, %)=(N,/N)x100

H I ZE (Occurrence rate, OR, %)=(N,,,/N)x100
o, AN RIS ARV TE LA TS R AL, AN RISV I
3 BE Won WIS AT AR A VDU 65 (1) 44 7 &
(2), NUNHAE R WA, N B i &8 5 rh
W EL RIS R, NS R 5.

1.5 HERSH

43 F Excel #1Origin Pro 8.03%£F 347 £ ¥ &b
B AR ST, MR R e B 77 (8 B 7R oy
PACRE R . A5G K4 SR HISPSS 19.0% 34T B
F 7 ZE T (One-way ANOVA) 2 % & 145 (Duncan
K 56 ) BEAT 0 AT AL FE PAP<0.051F % 57 8 2 K
*F. HGraphPad Prism 8% {44

p

21 DEEEMEESEK

T I R0 A % B AR 2T v I A AR A A
93%LA b, A8 Jo %3 2 7 (K 1; P>0.05). FFhFF
B 50 I 25 5 T 0 I 8 1) 4R AR K 5 AR AR E N
PRHE L (P<0.05), DAV IHIE L RIR K. 2Rk
., A EBWG)EE & T CH(P<0.05); DA X}
1 H R (RWG) S e A K (SGRyy ) =1 T-C4L, {HZH
]G ¥ 3% 72 57 (P>0.05) .
22 hIEEERRRYIARR

TS VAR, CAH L BLTRE R, 5520%
SKAEF G 1 Fd: Yy 53 A A 2K L. T
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DS VR AE H B LOFR AR A= 9, 552 K37 38 1
ety SE3RTCH M . HE3URCHEEE, CAHMDA =
JIS VD35 B8 1 2 BB (B 1),

CH VIS I3 & R N93.33%, TR ERE N
3.84. DY IHEETFIHE £ % )988.00%, V45 7t % &
N3.15. CHTBR10E VIS ST, HAR140 27
S TE TR E 'Y, HamR A sH, LR
B BURAK DO TR . R, . KA R g

Fz1 FEEATIDEEEFER, £KNOEN
Tab. 1 The effect of different culture modes on the survival and
growth of the O. obscura

CHLCIH) DZH(FEHI)
Z ¥ Parameter Group C Group D

(Pond culture) (Rice-fish culture)
FETEZESR (%) 94.58+0.481 93.57+0.353
PIE A KIBL (cm) 2.986+0.055 3.02+0.044
LARARKFBL (cm) 14.302+0.043" 14.834+0.030"
LARREFBW (g) 42.806+0.771° 45.254+0.602°
HIBEBWG () 41.850+0.755" 44.268+0.569"
AHX I B ZERWG (%) 4487.154+367.796  4509.706+137.092
&%ﬁiﬁ%ﬁz 3.178£0.065 3.190+0.025

T B S HUECF IR HER) G AR T R FoR A B2

P2 7(P<0.05)

Note: Different letters after each value in the table (meant
SE) indicate a significant difference (P<0.05). IBL. initial body
length; FBL. final body length; FBW. final body weight; BWG.
body weight gain

C. #3555 Pond culture D. & H F£ 5t Rice-fish culture

Empty stomach Leech

Sinotaia quadrata mm Aquatic insect larvaes
Macrobrachium nipponense Rhodeinae
Hemicculter leucisculus Eggs

Eucyclogobius newberryi Odontobutis obscura
Carassius auratus Pseudorasbora parva

8HYH 10A8H 12H7H
(n=50) (n=50) (n=50)
100 - - -
-
| | ]
80 f - -
g
[} [ [ L
e 0
o
5 40 - -
o)
20 | - -
O — - -
c D cC D C D

1 =R A B v A0S H rh b 68 9 A3 e 2 et o
Fig. 1 Food composition of the digestive tract of O. obscura in
pond and rice-fish culture during the three sampling periods

MR VuEEE . MUPANEER 2). DAFHI4E
VoI A i AR 136 VD Y6 I A A 1 1R
T, R E dmBRIK IO IR, ZRA, K
RS 6, BR, VDIEEE. dRFRfa. fOp. IE.
R . DAY SR SN SRR LE FCdl.
PR IR R, V0 YR 6 IR B B 2 TR AE 35
FHIF, HILE5 5 882.67%(C4L). 60.67%(D41).
23 PIERHRKEREXR

A YRAR I TE el FE R 3 25 B AL A 3R 73 R Vb U
A, 2K 06, RS FE Rt 3 7 R A 5 D e
KEHRERRTEEMEZ 7 2), K pifh 7
BT HAR K 5 0k # O KT & IR G, TiER
H 2 R Ry =ax, BN FEW=3.0x10 L™ (n=146; K=
0.879; P<0.05), WHKE, LAKRK .
24 biEsE, BIMEKESHXAR

RN IE— BRI T VD 3 i 5 L B Y 2 R
ERSHRR, WHE EKI bR EAT A DT .
ARYARIG Vo s | R Kb I 68 5 R 2 ] 1) o

®2 FRIFERA TIOERE RYLER

Tab. 2 Food composition of O.0bscura under different culture

modes
CAH (M) DA (F&H)
Group C Group D
YR (Pond culture) (Rice-fish culture)
Food o HE =R o HI =R
NV/& I V2
O":c[jcijl;*r{é\n ic%:s Occurrence Ol':ctizfd;r(é fc&es Occurrence
rate (%) rate (%)

£ 25Fishes
F
Pseudorasbora 6 4.00 11 7.33
parva
il Carassius
auratus 3 2.00 5 3.33
Vg
Odontobutis 1 0.67 4 2.67
obscura
iFpEf
Eucyclogobius 0 0 3 2.00
newberryi
1§ Eggs 1 0.67 3 2.00
#i Hemicculter
leucisculus 0 0 1 0.67
5%:45% Rhodeinae 0 0 1 0.67
HFZEShrimp
HUF
Macrobrachium 124 82.67 91 60.67
nipponense
KA R RS H
Aquatic insect 2 1.33 9 6.00
larvaes
T TR b WA
Sinotaia 2 1.33 5 3.33
quadrata
1% Leech 1 0.67 3 2.00
7 Empty
stomach 10 6.67 14 9.33
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R y=a+bx G 8T, HbE 585 B P A
KN, ZRARE, LU AGH G TR,
AN B 40 2 (R FH AN % 2520 ), 34N 2 A fiE
BLA ) v 3 68 A T 2L 56 1R FE 29 0.56—2.70 cm,
KB 95.88—16.02 cm. A&, N5 51k
K (1A 56 5 2 1 Hy=4.865x+2.005(n=40; R°=0.901,
P<0.05), £LMEM (B 3a). A UKINE K140 2 F 1R
CR EIE 1140 2 VD W 655 1) 98 A0 H A A0 81 K e
F£590.21—3.95 cm, RKME B A1.62—10.45 cm.
ZPLE, TS S A I R R X0 =2.370x+
1.082(n=40; R*=0.980; P<0.05), % & £k M AH 5%
(K 3b).

ZE, RN E IS SRR
FLUH A ) IR A S R IR AR O, AR R
. Ay=1.012x-0.230(n=40; R°=0.828; P<0.05; & 4a).
RT3 45 th B9 AH DGR R, G H Vb TE 654
KEHFEENHFIMK 2L ERLR, KR Ny=
0.493x-0.452(n=40; R’=0.828; P<0.05; £ 4b).

3 iR
3.1 FEEAINDEREE. £KE|MERN
A

e HH 77 5 A R AR A 10 I AR 28 35 1Y) o A
Rz —, “tH Mt =1 W0, 528 T KER
J&, TEARRE 2 AR T B B R A v T B R
ST RE T EEAEH . R HEFFREA A, 775
BRERHE BRI AR RR, MHECA—MAES
o gttt mibr Rk " AHE Xt
Bl A Ry 3 79 b 7 B AR R I, TR B AR O b 7
5 (R A5 VA 3 R, (EURS HH AH VD IR B A K AR
FR(RWGHISGR ) 5 Tt I 41, 31X 5= B A8 HH 772 5
PWIRES H IR E KR, X — 450 7E HoAth 28

60 -
50 |
40 +

30 |

/A Body weight (g)

60 80 100 120 140
f&K: Standard length (mm)
2 WA SRR G R

Fig. 2 The relationship between body length and body weight of
O. obscura

(W FE R HRIE . Jeanrenaud 25" R BILAG f1 354
ARG e B B HE fi(Oreochromis niloticus) V- Y2/ &
Mg b KRy T — e m . BEs g
R BHE H FRBEAR N B K 38 1 (Pseudobagrus va-
chellD) R . MR JES B AR 2 A KR 8
EE T ERE LR E S . DL g R R
BTG SRS o 1 IR R A KR . IX A R
SEHTRES SR ENESE, YIS n 5
HIE I F BN

TEP AN FRFE R, VO3 68 1h 3 IR
EE R TR, kR M, X 5 AR 0
PRAZT VD 5 68 PRI 70 45 SR AR, DR 220 Vb Wi 6 7
AT PR £ A 2E A HR R 28 R /N R JEC AT £ SR HH R R
B e FE3UCKAE R, FE HH I 5 Vb U 68 3 A Y
TRV MR 2 T TR E v Y, HERTTHRAh,
i FH 7 5 Y0 8 i 3 Ak 18 R AR B 2
T TRV Y, X RHFBHEAEEENEY
PR . T H AT DA AL IR AR R R 1 AR v 2R A, —
RGO T, S R s R R G, R A R
f b BRI 0] 3RS e 2 e Y. A a2t

15 P

10 o o X ©

&K Body length (cm)
o
A&+ Body length (cm)

H %5 S
Width of gape (cm) Frontal sword length (cm)

B3PIl 25 SRR I DGR 2 () M MBS 5 1A
PRI %55 2 (b)

Fig. 3 Correlation between the width of gape and body length of
O. obscura (a) and the Correlation between frontal sword length
and body length of M. nipponense (b)

E —~

;4 55

- ,m
KE -3 NE¥

ZLE2 ¥ 8 3

1.558 )_;Q
{(«15 1 -54_8§

g5 o @ =

= p

= 1.0 1.52.0 2.5 3.0 3.5 8 12 16 20

1245 K

Width of gape (cm) Body length of

O. obscura (cm)

4 YHIEES TR T ARSI R R () VDI A 1 5 75
IMAK IS A (b)

Fig. 4 Relationship between the width of gape of O. obscura and
the length of the frontal sword of M. nipponense (a) and the
relationship between the body length of O. obscura and the body
length of M. nipponense (b)
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6 FRHUR: 55 22 1A ) R a2 4 S W 1) BRUAS (R
A RD) . AR T, RS R R B,
N7 YRS SR AE Y A E R, b T IR
Tl B T 7R B RE BV AR, A5 VDY 68 RE A8 IR 1T B AT )
Ak

FEAREG H, W3 TR VD B S 1% (R 2 AN B A2
FE P v T HH FRGE YD U 8, (R SR G v R S
LR PRI B AR FR bR T SRV Y6,
BH e HE A 5 A B S DR R R T b E A Y AR K
AT WIS H IR B A A T s K, 1R =S
HIZEZS RS RaE M, T TSR g
Li% i e R I RE SRR R, AR P AL &
R BBES SRR, Feng2s BT 5t SR #H
i (Pelteobagrus fulvidraco)g H 25 R Gt /KA A i

A A HEE. WA -n. BB IEBER

SIS EAMRT R R ARG,
3.2 WERAKSHENXRRIDERSEIN
RE

R SR E I R R 2 N H T R4
WA T MRS, AR, HRAE . R
Rz, K Sk E T P w=aLl ™, afb & A
A B AEATARE FE, afElk oK, ek AR Ao, bE ACER f A 1)
ARG, bIEAD T EOR T 3R A JE T ol A K,
bIES T3 & MR T oA K, F3m e
B TR 24F0 3L 10022 AR K SR E, 45 R E
AN24 50 i AR 5 4 3E) B B 2 TR e O G, a2k
oA AH R (8% B ) B & SR 28 105, Horh
bIE K T3 194 BRI UF 5% . (Synechogobius omma-
turus)5 /N kAT FLEF 5% #.( Ctenotrypauchen micro-
cephalus), J91E 5 E A, HAR8F M IbEE /N T3,
#HoA R A K AR S DI R K S
PR IR, 75 RAR RO R A w=3.0x10"L>""
(n=146; R’=0.879; P<0.05). Hibff &3 /N T-51 4
KAG3TTHA, ARLe pril b P 65 g T ol AR K. X
5T R E . Tafd SbE S 2RI
VNNV 37" NG - =10 21 e Dk P
(1) 22 57 1T e A2 M R 208 J 1

REZHN BRI E S D RRH S
PR M TR 0 25 SR T b AT A IR B B A Y
B 48 (Siniperca chuatsi)™ . K B4 (Micropte-
rus salmoides)” "5 . 3% e £t 2K ] 15 € (R AE 4
VS o hE R IR AT K. Yo 6
J& T /NRRAR A B PR, MR ok, HH gE
R e B SRBUE /N NEK =S, 51 00T EF,
RS, ARk AE R e, Sl e, AR
VD i A — AR A B AR IR S i

HUFRIR TV IH S SR EM Z AR R . B8
e LT 0 S i R R g e — AN SRR, 2
R [ 1) T b R 2K Fr) B TR AR A, AT A
B A . FEARBFF Y, FUMISK SR K2
LRk TE AR5, JFE y=2.370x+1.082(n=40; R'=0.980;
P<0.05), Ui BB AR A0S AR, AR K RS
B VO UE S AT S AR B TR AR,
75 2 Hy=4.865x+2.005(n=40; R>=0.901; P<0.05), i}t
B i D 0 5 1 2R B I G, AR K AR 5 T
e FUFESK 5yD el 2458 R ML, &
WK 5 D I 8 K b, S 2R MR A O, U0 B Bl VD 3
8 AR G, P BB I T A AUA AN IR G K. R
LD GG R 20 S FE LR S, AT R
TEYIRK R HAR K II50%—T70% . AR5 by
il Kt 2 S T L 58 R S, V0 3 6 mT % B PR B K
FHRK N HAR K 65%GE R EIR), S5t
I 665 () B 7 45 SR AH AL

4 ZEig

R PR SRV 388 5 (R A0 R R R, Y
ot 5 BELARE 2R V0 I B 1) A7 3 R 2 75 93% .
TRV PR ES I AR . ZORIRE , R E ., A1
X 1 LR R R E A R B i I R A D I
EIRTBIE VD YR8 (0 S5 8 R T RS IR AE VD e, (H
T FH SR A0 8 6 ) AR AP AR LT, L It SR B A
AL, T BASE AT DOV S S SR 4L B0 2 5 i B )
PR, YD FRIARRAS o TR, X T vb R G, T H
FRPE R AL T TR AR 2 AEAIR R T, Vo g
A 1 B R R A, bIE /N T3, i A VDI
S MR8 SR . FIMATOIK 22 IEARSR, B
WA S HATSIC . POIE At 2 2 1k IR ARG

SE Hk:

[11 Gao M, Chen J, Yao Z. Green development of freshwater
aquaculture in China: improving quality and increasing
efficiency and the future path [J]. Journal of Huazhong
Agricultural University (Natural Science Edition), 2022,
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COMPARATIVE ANALYSIS OF THE GROWTH AND FOOD COMPOSITION OF
ODONTOBUTIS OBSCURA IN RICE-FISH AND POND CULTURE MODES

2
s

LILi"’, XU Hong-Liang’, LI Bo’, GUO Hong-Xi’, WANG Man"’, WANG Jie"
ZHU Xiao-Ming' and ZHANG Lei"’
(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. Huai’an Research Centre, Institute of

Hydrobiology, Chinese Academy of Sciences, Huai’an 223002, China; 3. Fisheries Research Institute,
Wuhan Academy of Agricultural Sciences, Wuhan 430207, China)

Abstract: In order to investigate the effect of different culture modes on the growth index and food composition of
Odontobutis obscura, and to explore the relationship between O. obscura and bait organisms, we compared the rice-fish
culture and pond culture of O. obscura, and the results showed that there was no significant effect of culture mode on
the survival rate of O. obscura, which in rice-fish culture was slightly higher than that in pond culture. The body weight
gain (BWGQG), relative weight gain rate (RWG) and wet weight specific growth rate (SGRy) of O. obscura in rice-fish
culture were all higher than that of pond-cultured O. obscura. The feeding rate and gastric congestion of rice-fish cul-
tured O. obscura were lower than those of pond-cultured O. obscura, but their growth indicators were better. In addi-
tion, except for Macrobrachium nipponense, there were more species and occurrence of bait organisms in the digestive
tract of rice-fish cultured O. obscura than pond-cultured O. obscura in all three samples. In summary, compared with
pond culture of O. obscura, the growth performance of rice-fish culture of O. obscura is better, and the rice-fish culture
system can provide more abundant food resources for O. obscura and effectively reduce the cost of breeding. The body
length of O.obscura was related to the body weight in a power function with the equation W=3.0% 10° L% (R*=0.879;
n=146; P<0.05), which was allometric growth. The gape width of O. obscura was linearly related to its body length and
the frontal sword length of M. nipponense, and the body length of M. nipponense was also linearly correlated with its
frontal sword length and the body length of O. obscura.

Key words: Culture modes; Growth indicators; Food composition; Correlation equation; Odontobutis obscura


https://doi.org/10.7541/2022.2021.0374
https://doi.org/10.7541/2022.2021.0374
https://doi.org/10.3969/j.issn.1004-843X.2020.04.013
https://doi.org/10.11924/j.issn.1000-6850.2011-3624

	1 材料与方法
	1.1 试验地点及试验鱼
	1.2 试验设计
	1.3 样本采集及处理
	1.4 计算公式
	1.5 数据分析

	2 结果
	2.1 沙塘鳢的存活与生长
	2.2 沙塘鳢的食物组成
	2.3 沙塘鳢体长与体重关系
	2.4 沙塘鳢、青虾生长参数关系

	3 讨论
	3.1 养殖模式对沙塘鳢存活、生长及食物组成的影响
	3.2 沙塘鳢体长与体重的关系及沙塘鳢与青虾的关系

	4 结论
	参考文献

