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KRR 23 MR REBUOCHR, SR kA
Ae s A e o O 38 N 2/3 RN e Ak, IE AR E
[CRNUNINSRSIEY /R N = W DO AN SRR
wE, E-ERERRARETEEKCRY, X
S 10 24 A X B AR TP G R BE oy
iR sh A MG . BRI R)
PRI AN T O A A L AR AT Rt S
Sk, SRR RN H A B K RE R
A —E R, a2 ] i R AR
Pt son; AL, fFE— B E L Whe gk
0 2 1R AR Y S s g T

v A8 8 i) 68 (Spinibarbus sinensis) & B 3 i
TIREAVE B S, RSN A, W
Wk AR, FELUKESSEHYNENRE
PRl (Cyprinidae) f125, # 5 3~4 1 ik 2] M AL
A R TR E A 2 A RN TR A M
B X 5 o A5 AR [A) 44 i (6.5~213.0 g)
BRI XTS5, I RMR, HREE KR (SGR),
B R (FR) A RHE AL &R (FE), WilllE 174
) A i fE (10.4~248.1 @) 10 18 K3 E (GH) /KF 5
2GR JIT R 0T IX 88 SR 52 e I e AT =2 1)
IR FR; BB R A ae a0 A A Kt fe
PS5 B RN (9 N ZEBILTRL, O A DG F 5 S sl 4
HESERE TR

1 M5 TR

1.1 W& 5L

AN TR % 5 2 52 56 FH Hh A 45 i B2 (5.0~250.0 g,
n=400) T B RALREF UK 7= FRE Y, SCiRfa
J& TR —dh &, WIS 78 H AR 06 3 45 5 KR
T TR IR PIFRR)E, BRRLRatEE
S PR TG (FIT A% KN RS2 5 R FLAY 300
i, HITHE IR AKHE), #4783 B9
PSRRI FE ) H ok B 2ok R SR8 20%, &
BOGTH A A SRR s B K LARS M ARl Rk ()
B IR AR, AUEUR KNS TR . PR A
TR BRA ], M =32.0%, HIEED = 3.0%)
7E_LF 9:00 MR M 1k, $EME 1 h 5 T A
T PR R AR RN FEAE 5 SCU0 K O 4 78 S S IR
) HRK, TR W 955K R RS 5 A%
LI TR K AR it S LR R e R AE 7.0 mg/L L) L,
IR R R R 1 E 0.025 mg/L LN . BT SR
PIFEH AR HILE 25+ 0.5) °C, YIFE)E, REA
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K FHAL 7K 2P MR A1) Xof 52 6 £ 1) A6 SRR
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R BRI (BN AR B 8~20 £F), frl
FERFWE ZE NAE R 12 h J5, BA 1 h A s i ] il s
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DU 7 B 7K Ui G e 4E R AE (25 + 0.5) °C, WA &
= A% E AL (HQ20, Hach Company, Loveland, CO,
USA) Wiz, 25 i o R FE A 3 [MO,, (mg/hJ2)]
AL BT R AR SR [MO,, (mg/h-kg)] 739 i L
AKX

MOy[mg/(h - B)] = A0y x v (1)

MO;[mg/(h -kg)] = AO; x v/m )

Krf, AO, Sy S50 I 2 A IR % (A )
AR A Y 228 (mg/L), v IR S B (L),
A 50 E K D FE 1 min M B K R, A
KRG, m S g R T i (k).
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55 475 98 FH 955 B B P i M A ek (45 RILAS sk
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B (FR,%/d) = 100%x

Fof (W, + W) /2] /i )
TR R (FE, %) = 100%x A
(W, — W) [F @

Fi e A K # (SGR, %/d) = 100%x
(In W, — In Wy) /i 3)
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I3 B R SR ) I FARAR I (2); ¢ Rm 5K
5 51 (d).
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1.4 EKHEEME

AR SR AR R, 3 HUAS [ 4R B Y £ 30
FE, MS 222 (Sigma-Aldrich, USA) ik B £ 3L )5
RO 4% 2 I R AL BT A9 1.5 mLES O,
T 4°CF 2000 r/min B.[> 20 minf5 , Y4 FJZ2 10
I, MRAE AR KR (GH) BEEE % 23 1 (ELISA)
B & (b Ve A R4 A BR A A U B A
AT GH & 2 K I A4
1.5 BUESH

I Excel(2003) #5114 %5 T A 52 56 %5 5 4 55 #L
T4, P Statistics 6.0 K ¢F2E 4T 7 2 43 A1 A1 1]
5341 o BRI 3R T 22 43 B AR I3 o Xk 7 1k A 38
% . SGR. FR I FE W ; JrZnhriEids,
S AR T 4H 8] E 4T Duncan[C 2 & L&, HEM
LR ARG R 5 R T R (R Y DG R A OB B
P REREOC R W R R, #EATZek |l

SR AR E IR R ERESHZ
(8] FH—Ju 2t Iml )4 70 A o BT A 508 465 R 3 DL
B EHRHETR (mean + SE) T#on, WEMEKFEZER
P<0.05,

2 4

21 RRENERIERH RN

B A S S, S A AR L AR R
FHEAN, 10 g 415 20 g 40 F0 20 g 2H 55 40 g 41 [A]
LA, HALKYIR 227 8% (P<0.05,
F1); B AR T o S50 A i kA R R AIT
SR 40, 100 FI 180 g 3 4> 52 B 2H 7] 2% S+ ¥ R
F(P<0.05, £1), X EFHIE, HRELEK
F i AR R S PR T ) 2 R IE ARG (r=0.977,
n=51, P<0.001), HACEREFEEHN 0.799 (95%
EE X E] 9 0.749~0.849)(14] 1),

T RERE X A EIRIEEES I AOS RSN

Tab.1 Effect of body mass on resting metabolic rate in S. sinensis
B 54 groups
parameters 10g 20g 40g 100 g 180 g
FEAZY/E  number 18 10 9 7 7
A Jfi®/g body mass 9.88 +0.56 22.00 +0.62 40.99 +0.75 103.59+7.06  176.19+9.99
F AT R [mg/(h- )]  resting metabolic rate 1.80 + 0.06° 3.10 +0.14% 4.67+0.16° 1120+ 1.28° 20.70 + 2.48°

FR AR R [mg/(h-kg)]  resting metabolic rate 187.41 £ 7.50°

141.53 + 6.58"

113.96 + 3.83¢ 107.66 + 8.79° 116.51 £10.03°

E: ARFERORAFE AR NS B EP <0.05), R "R RE AR, R kR

Notes: different lower cases indicate significant difference among the different body mass groups (P < 0.05), the same below; *. individual resting

metabolic rate, ". resting metabolic rate per unit mass

N

1=0.799x~1.288
(=0.977, n=51, P<0.001) .

w
T

—
T

In{# ILARH 2 [mg/(h- B)]}
In (resting metabolic rate)

(==
—_
\S)
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N
(9]
N

In (A5 5 /g)
In (body weight)

1 PEfRIEEEIERIERSFREENX R
Fig. 1 Relationships between resting metabolic rate and

body weight in S. sinensis
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Wi & K BT HE G i, SE 4% fA SGR I T RE,
20 g 415 40 g ZH A1 100 g 415 180 g 4 [A] 2 7 A
W3, HAS A 25 5% (P<0.05, £2);
SEHG £ FR & R, 20 g 405 40 g 4011 100 g
HE 180 g Al 2= F AW E, HARASTRANES
¥R E (P <005, %2), RFEX LK f FE %
A WE L (R 2), BTG, b A
A KRR R R, &R R B G (=
-0.753, n=30, P<0.001, [¥2),

23 BERHREERENHXR

PR PR R IR R ISPR S5 SGR(r=0.586, n=
51, P<0.001) Fl FR(r=0.640, n=51, P<0.001)
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Tab.2 Effect of body mass on growth performance in S. sinensis

L groups

parameters 10g 20¢g 40¢g 100 g 180 g
FEA%/E  number 18 10 9 7 7
WIUs1k B /g initial body mass 9.88+0.56 22.00 +0.62 40.99 +0.75 103.59 £ 7.06 176.19 + 9.99
AARR)FFR/g  final body mass 17.76 £ 1.29 3247+1.19 62.53£1.52° 127.09 +9.80 198.93 + 15.72
e A K /(%/d)  specific growth rate 2.85+0.15° 1.94+0.13° 2.11+0.11° 1.00 + 0.28° 0.56 + 0.20°
P FR/(%/d) feeding rate 3.90 +£0.16" 2.84+0.11° 291 +0.12° 1.11£0.21° 0.79 £ 0.22°
AR % /%  feed efficiency 50.50 + 1.46 47.53 £1.93 50.92 + 1.05 55.71 + 8.02 42.09 + 7.06

e o ERARE B S HIIAR VR R W 22 57 235 (P < 0.05)

Notes: "*" indicates significant difference between the initial groups and final groups (P < 0.05)

35 ¢
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— o
E525¢
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310l y=0.0521x+29.215
4 @ 5 (r=—0.753, n=30, P<0.001 )
0 L L L L L y
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/g
body weight

B2 FEFRIEERHESERERBNXR
Fig.2 Relationships between growth hormone and
body weight in S. sinensis

B] 44 52t 25 IE A5G (] 3-a, b), 5 FE [ R A
W3 (r=0.100, n=51, P=0.485)(&l 3-c). SGR
HFR(r=0.956, n=51, P<0.001) il FE(r=0.447,
n=>51, P=0.001) [ ¥ 5 & 1EAHC (K 3-d, e).
FR 5 FE HIAY X AR EFH (r=0.245, n=51, P=
0.083)(I€ 3-).

3 iR

A R B R AR R LR R
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A L A RS R B 2 R 2 K
FRBOCRY, HAZ L ] B AR R R 1 n)
CRAEHUE). MWBELT, BREEKKT om/NT
1, UL sh Py b AR AR T — e O
T 3K Pl A M 2 S AR I F 7 SR R, R
A5 ) 0 e E AR A RO R 0.799, 5
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bt AR, 5 S ACs lan, [ fa
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et DL R RS SR RE B V-1 . 1/4 SR 01TE L
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JE AR B AE — B RARIE L, SOR 58 2 30 1/4
I3 7o
A KR, HEIHAE - ERER

T4Eiksh IEH (SDA)”, A iEWI B AL . R
WA ) A A5 gk A, HE b ] Al AR I R L AR
XK, T MRS, LEYrRas, &
FERUR H: 2 508 J5 A7 R 2 45 55 i 7K T 19 A i A
RNA (rRNA)", 3 177 3 58 8 115 19 & 6l 55 6]k
REJIW, BRI B, /IMA S B f 5 AR B Y
B B A R E AR KR R
[B] 4 5 TEAH G (K] 3-a), X LELEIRRB], rhafd
A e 1 I8 R S B 9 A I IR A T /M A
P BA R FALRE Ty, HEARIAE R E R
KRG, BRI M2 RE A D)
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Fig. 3 Relationships between resting metabolic rate and growth performance
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Resting metabolic rate and growth performance in Qingbo
(Spinibarbus sinensis) with different body weight

PU Deyong, PANG Xu, LIU Xiaohong, XIA Danyang,
DING Yanhong, CHEN Juan, ZHANG Yaoguang "

(Key Laboratory of Freshwater Fish Reproduction and Development, Education of Ministry,
Key Laboratory of Aquatic Science of Chongqing, Southwest University, Chongging 400715, China)

Abstract: In order to investigate the differences of the energy metabolism and growth capacity of Qingbo (Spini-
barbus sinensis) with different bogy mass, the resting metabolic rate (RMR) of this kind of fish with different body
mass (10, 20, 40, 100 and 180 g groups) was firstly detected. After a 28-day feeding trial, the specific growth rate
(SGR), feeding rate (FR) and the feed efficiency (FE) were tested in these groups as well. On the one hand, the
RMR of S. sinensis was significantly increased with the increase of body mass, however, the RMR of unit weight
was significantly decreased. Meanwhile, both SGR and FR were significantly increased, while the FE was indis-
tinctly affected, and plasma GH hormone content was significantly negatively correlated with body mass (» =
—0.753, n = 30). On the other hand, the RMR of unit mass was significantly positively correlated with SGR (» =
0.586, n = 51) and FR (r = 0.640, n = 51,), however insignificantly correlated with FE (» = 0.100, n = 51). The
SGR was positively correlated with both FR (» = 0.956, n = 51) and FE (r = 0.447, n = 30), and the relation
between FR and FE was not significantly correlated (» = 0.245, n = 30). All the information above suggested that,
smaller S. sinensis can keep higher maintenance energy consumption and growth capacity, and this may be due to

their higher digestive and assimilating ability.
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