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WE: A NABTIAR28+1) T],#%F0.7BL/s f12.0 BL/s 2 4N ift 3 41 DL R — AN K
AL R T AR RES I G SR B[ R B (75.21 £2.82) g A A KA
WEFRRAWBWH, Lhl~23d 23 ~45d A&, E#/T45d, EHERKY, L4
WHREFHEFREEXMAEE TR, EERKFEEKE AREFEZEKE e EHEE
#0L0.7 BL/s 45, #ARMKAZ,2.0 BL/s 41K, =48 £ R E%(P<0.05), T HK
ETEZHWFAENA KSR > EEEZRFFLE(P>0.05) B REH A, %8 WAL A
FEORASEE N MENAEHNRE TR, AXRAH,2.0BL/s REANAELRLE L E
(82.63% ) W FAER LA E(34.34% ) ik A X B K4 E(33.50% ) H B F 5 T #Axt
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T Hz RaEARK B0 58 i N T EH 0 285 1
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IRt SERTTAE R NAEPR K SRFE KA 9IS (i
#0.000 m/s) , B KT 9:00 F1 1800 304 14 e
ZeE M A R CHLER 1 =39% RLEF 2 <
5% JEWi =3% MKy <15% ) , M5 1 h s,
THERKAE N 2SRRI, B SR KR A &
#6.2~8.0mg/L,/KiR(28 1) C 6B NENA
O, TGRS (1 200 £100) 1x, BFF 1 4HH
JEBUA SRR (75.21 £2.82) g &K (15,12 +£1.35)
cm (%)) fa FAE SEBR A K

E1 &aXEmhilgEE
L BB 5,2, K5, 3. K BEPH T I, 4. K TR 5. 7K
W7 ,6. BIEKIE .
Fig.1 The device of exercise training of fish

1. round center,2. pump, 3. adjusting valve,4. spouting pipe,5.

flowing direction,6. ring-shaped swimming lane.

1.2 gt

S Ik e S A AR A A E 0. 7 BL/s
(0.1 m/s) 2.0 BL/s(0.3 m/s) Fi P 7KEFf1—4
KR RRA1(0 BL/s) o YR FH s K 2 1 (IR
KA, Unidata M6526¢) Il %E . R AT BETHHY
FIAETE KA (] 1), HIEA S B A — > HiE W
PARHE A 72 L(r =31 cm,h =25 cm) [y [H]
TRIR KA ke b A T R K R, &S — A%
WS 7K A 7K PN 1 A D 38 0 22 A A, RIS 7K
] A S T i — A~ R 3L 3, SE 5 a8 T Hodr
B SRR 3 AT KA, B — /KA ikcCE 10
Rt BERT 2 WIS &5 1k /K3 2 b, $ R}
]2 9:00 F118:00, &R AR ML F IR FC A 1) b} B3
SLEG A EHEE 0.5 h ISR IE T 150 HEFR
TEATE M, IR EF 70 TRHGEHT 2 E
&, B 7 K FE (¥, HANGPING JA 1003 %)
FRiE (K2 1.0 mg) IRt BRI T E., B0

B SIPR 3 4345 1.0 g T RHE A ZS F SR FE KA
T 1 b JE [, I R K R R R R Bk
THaE R AR O 2R R B KRR TS, B H
T AR SRR 2 22K, SR
45 d, IR TF IR I A FH ) S 30 fa H BURE O R
WIGERE A SCIR TGS T2 3 i (23 d) FIsEs R
B1(45 d) 4K EARIRZ BT , TSI &
AR I 3 et o BAaERE . g TTK
NI AUR R BAROK R T KR 2 h )5
K 1/3 , SR AR S 70 U A KA I A S AR
FFfE 6.2 mg Oy/L LI 157Kl 4 (28.0 £1.0) C;
N ERICIR, HIEHREZ (1 200 £100) 1x,
1.3 MEHRRAE

e RAEAR  MORBTER R
( ¥ ,HANGPING JA 1003 D) FRE (K E 1.0
mg) , F AR BRI KR (H A, =42/500 -
171) 2 (RS2 0.01 cm) o AHRITSRAXLT -

SEHITHIEEER FR(% ) = 100 x C/[rx (W, +
W,)/2]

PR R E A K % WSGR (% /d) = 100 x
(LnW, —LnW, )/t

R R 8 A KR LSGR (% /d) = 100 x
(LnL, —LnL, )/t

T &AL % FCR (%) = 100 x (W, -
w,)/C
A, Wy MW, (L F Ly 23 50 9 SE 50 T i i (2,)
F— B a5 (1) 0 g AR T i (g) Fik K
(em) ,CJ2& ¢, 3| 1, H/H] 525 0 46 £ R LB T E
(g),ta2 ¢, o, BymFajaE]pE (d) o

WA dFE  AREFRER T R
o WNEEET Jr 5002 Z [ Rl i LAY, B —
AFATKHE 3 LA FR 3 TR0 5E 5K 3R AR
RIS  SIR A R TR ERAT -20 CTT
TRAF, FH T ARG R € o

FIKFR 70 C8 Tk e s B i
R A 3 LK E B AL (Hi M, FOSS Kjeltec
TM2300) 5 5 fig 195 7 R F R [RIR IR B¢ (T
. FOSS Soxtec Avanti 2055 ) Jll| 28 ; 7K 3% 15
TRV BERIE e A i 8 T A B 7E 550 CHELR
7 h R AR AR K S

TRE BRI

TR (%) =[1 - (OKsr + HEF + 15
07 + #K53) 1 <100,
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FESH A E 2 WK, YA 22 8 5 2% )
BETINEE S UK, 4 AR A ) A

JULPA 2 2 R 41 B T 28 2 1R H sl 43 BT (H
A%, H 57 835 —50 %) 43 H7
1.4 EiEihiE

SEue %5 45 EXCEL 47 % Mt 5, M
SPSS 12.0 #4748t 5r 0. BRI P HIME 45
#E2% (mean + SD) 7w, X 45 ALE0HE 11 22 55+ R
FAH R J7 22 43 B ( One-Way ANOVA) Jf i 17
Duncan (K2 LR, W& 1HEKFH 0.05,

2 4k

2.1 Z;r]un. JiszIJIIf# gﬁ?‘i /ﬁﬁﬂ?ﬁﬁ*ui
KIEREL

ANTRII T 22 6 DU 200 60 1) 1R K e e A KR
(LSGR) L& 2-a, 1 ~23 d B, 2L 0.7 BL/s 41

He KR K41 (0 BL/s) ¥k ,2.0 BL/s 4]
B, H=% 250 % (P <0.05);23 ~45 d i
Er,2.0 BL/s f10.7 BL/s Fi Mg 41 = (0] £ 5
AN E 8 E S TH KLY (P <0.05), A
T T 22 W DU 20U ) R ST e R A K 3R (WSGR)
DL 2-b, 1 ~23 d F123 ~45 d BFE] BHEILL 0.7
BL/s #ix &, #iK 4Lk Z,2. 0 BL/s 4151k, A
“HMEFRE(P<0.05) , A[FJEET 26850
IR F- 34 H 3 B #E (FR) WK 2-c, 1 ~23 d i}
E£0.7 BL/s 412 BL/s 4l |a] 22 5 R g 2 (H1Y
BEETEHKA(P <0.05) ;23 ~45 d BFEELL 2.0
BL/s #1fz 5 ,0. 7 BL/s 4k 22, Bk Ak, =41
[ 2= 50 3% (P <0.05) o AN[mlif s T 22 6y 75 it
B Y43 (FCR) DL 2-d, 1 ~23 d F123 ~
45 dIFBE L 0.7 BL/s 4 f i, oK 41k Z,2. 0
BL/s 41ifI%, H =4 R 2= 5 8 % (P <0.05) .

CJOBL/s MO.7BL/s []20BL/s
jo)
5 0.14 2 - b
—_ = —~ 0..)
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S Z o012 SE b
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M o 010 ¥
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#8008 g g 03
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14 50 X )
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0 s 0 s . |
1~23 23~45

23~45
A (E 7 d
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(@

SEINMEE E KB RIEFEN

NI S F R ] — I ] BeAS [R5 i 22 5 (n =9, P <0.05) ,
Fig.2 The growth and feeding indexes of B. schwanenfeldi under the

exercise training with different water velocities

Different letters in superscript indicate significant differences in the same time phase at different water velocities(n =9,P <0.05).
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1 RV , 5 < 790 08 Sl G 2o s DU A0 S 2 A R AN 35 A B i) 109
2.2 AERZFEHMNERESSHUMEEERE K ZH AN 2.0 BL/s 2H 22 6 U Z50 8 JIL A JK 43 Bl e
FEHRT TN ] A4 i G (P <0.05) , 1fi] 0. 7 BL/s 41 [ i

ARt G2 I 25 2 6 U 2 i £ (A R A
FER A W 1o [A]— P T Bl A B a) 1 E 4, 4%
HNLA Kk 53 & AR BLE (P >0.05) , 11 [H]
— B BRI T LA 7K 53 3 25 O A i
(P>0.05) . [ R RE KO e 2 UL A
R E R E A S (P >0.05) , JEA
FEIETE 82.52% ~83. 01% JUlFE N, 1 W51~ i 2 2H
FLER 5 o ) B A ) A S R (P <
0.05) ] — I B & 21 85 1 Jo 5 0 Pl 7 4 o 22
WM B, (23 d),2.0 BL/s 4
(86.26% ) 2T 0.7 BL/s 41 (84.68% ) X%}
HEZH(83.01% ) (P <0.05),0.7 BL/s £ FlK
XTHRZH (B 22 52 A & (P >0.05), S5 K
(45 d)3 DI NN 2R 1 BT & A8 fh a3 5 52
Ferp e, & HE ZE R B E (P <0.05),
TR BR 2 22 % DU 250 UL PR BB 7 5 St AE S SR AT S
BA BEZ(P>0.05)  BEATIELE 10.62% ~
11. 18% i [l P, HAth 37t s 41 g My % 2 7 52 3 v 1A
LG A WA R.(P >0.05) , (HAE[R]—
Bt B 25 2E A 077 2 o I O 0 2 W 5 R I A
SCER P23 d) @K R REZH (10.93% ) B35 T
0.7 BL/s 41(6.70% ) f1 2. 0 BL/s #1 (4. 79% )
(P<0.05), SR (45 d)3 DELInd fg T &
AL S B2 L, (A AR DA PR A
(10.62% ) 0.7 BL/s 21X 2.(6.31% ) ,2.0 BL/s
i (4.87% ) , AR 22 7R #E (P <0.05),

[ A B (P >0.05) , [6]— I B[]
ZEEU AR LA K 7 R EFUA R E (P >
0.05) . Z U5 it L) Jo AR P Bk 52 36 AR 1
K 4 5250 AL A A5 L 3 BE S ) AR A B
(P>0.05) ,1fi[F—m B IR E #4104 2.0 BL/
s 41, 2B 0.7 BL/s 4Rk 4L, i 5 Wi
HZATC W EHEZESF (P >0.05),
2.3 ARAFREEFHEESEN
BRARRESETW

S5 A I 45 41 22 DU 25 8 L PR S S R A A
2 iR, 28R L o AL I R T 17 Fh
SAHETR (o 2 R R FH R /K A A 38 B 3K, oK 5 1
e ), Fod A 7 b s 2 30 (EAA) é%jaﬂmﬁ
ZIR (Met) RNZ IR (Phe) \J5 2 R (Thr) | 53
ZPR (lle) A0z MR (Val) Hﬁﬁﬁ(mu)%ﬂﬂiﬁ@a@&
(Lys) , iA PR 075 2 3 1% R 41 2082 (His ) Fl
f‘ia‘a@a(Ar@ K 21 22 1% DU 25 B LA 17 ﬂﬂéé\

iR SfE (TAA) S LATAEEE Y 81.27% , U
%E&(EAA)jﬂ?ﬁ 6% , W HER (NEAA)
J347.7% ,EAA |5 TAA [f] 41. 34% . £ 1% PU 4
L L 1R H 2% 2 R (Glu) 75 5 i, 13, 67% , T
RITEAR HZR N AR & w w5 5
J39.11% 4.29% 1 5. 25% , 3% 4 Fift 52 K iR 5 o
PR ECH PR, M Ah, A R (2. 9% ) . 22 A R
(2.02% ) WA HMA &, LA X 6 i 2 R LR
H IR B 43.8% .

MEEANL A =

*F1 ARERFREINEGESHMALEEREFHK

Tab.1 Nutritional components of B. schwanenfeldi under the exercise training with different water velocities
i fk)/d i/ (BL/s) K5y % HEEL % g Wi/ % WGy % TR W)/ %

time water velocity moisture protein lipid crude ash nitrogen-free extract
1 0 76.79 +1.194 82.52 £0.33" 10.93 +0.274 5.38+0.11° 1.20 £0.09*
23 0 77.40 £1.28%  83.01 £1.67"°  11.18 £0.34" 5.41 £0.4942 1.40 £0.214°
0.7 77.68 £4.65%  84.68 2,105 6.70 £0.254° 5.60 0. 114 1.02 £0.274°
2.0 78.62 £0.55%  86.26 +1.135 4.79 £0.414¢ 5.44 +0. 305 3.51 £0.52%
45 0 77.34 £2.57M 82,73 £1.13%°  10.62 £0.25™ 5.65 +0.074% 1.00 £0. 2250
0.7 78.41 £2.08%  87.02 +1.03"° 6.31£0.55"  5.61 £0.04" 1.06 0. 154
2.0 78.98 +1.51%%  89.12 +0.44™ 4.87 +£0.324¢ 5.84 +0.124% 3.17 £0.38"

AT SRS T A Bl L 3 S PATR A £ briE22 R 5 ol — S0 BERbR A AN ) RS 5 B 3R 7 ) — Ui 3 4% ) [f) Bt [h) 22

FEF (P <0.05) M THRR 23 A BF (P >0.05) ; [/ —FIEHEIRA AR/NG PR IR R — N B i 4 ) 22 5 .35 (P <0.05)
AR FREFR E A BE (P >0.05)

Notes ; The crude protein,crude lipid and ash are dry matter; Values of 3 replicates are caculated as means + SD; Different capital letters within
the same column indicate significant difference ( P <0. 05) in different time phase at the same water velocities, the same letters represent no
significant difference( P > 0. 05) ; Different small letters indicate significant difference (P <0.05) in the same time phase at different water
velocities, the same letters represent no significant difference( P >0.05).
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110 Koo R 36 &
F2 ZIWARPAATRRFEHINGESSHNMELN A STERAKILE (TE)
Tab.2 Comparison of amino acid composition in muscles of B. schwanenfeldi under the exercise
training with different water velocities at the end of the experiment( DM/dry mass)
|ZR)5 after training
f\%?ﬁ&/% Ullé’%ﬁ_ﬁ_ #i#/ (BL/s) water velocity
amino acid before training
0 0.7 2.0
KA R Asp 9.11 £0.09 8.63 £0.11° 8.78 +0.12° 9.18 £0.3 00*
JR4 R Thr* 3.13 £0.09 3.28 £0.08° 3.29 £0.03° 3.31 +0.18%
245k Ser 2.02£0.10 2.40 £0.09° 2.38 £0.07° 2.29 +0.20*
BHE M Glu 13.67 £0.12 12.93 +£0.21° 13.00 £0.17° 13.57 0. 35%
Jifi% % Pro 2.90 +0.02 2.62 £0.14° 2.80 +0.08° 2.85£0.15°
H4 W Gly 4.29 £0.02 3.90 +0.02° 4.13 £0.04° 4.19 £0.15%
AR Ala 5.52 +0.02 5.16 £0.08" 5.31 £0.03" 5.56 £0.22°
B4 E Cys 0.17 £0.01 0.17 £0.02* 0.18 £0.01° 0.19 £0.01°
AR Val * 4.62 +0.01 4.39 +£0.09* 4.49 +0.06* 4.69 +0.18*
B Met 2.55£0.03 2.48 £0.05° 2.52 £0.03" 2.62 +0.13%
2SR Tle ™ 4.27 +0.03 4.09 £0.04° 4.14 0. 06" 4.31 £0.17°
TR Leu ™ 7.42 £0.05 7.11 £0.05° 7.18 £0.06" 7.50 0. 26*
45412 Tyr 2.65£0.03 2.71 £0.02° 2.65 £0.02° 2.71 £0.12%
H V%8 Phe " 3.80 £0.02 3.62 £0.02° 3.71 £0.08% 3.86 £0.14°
12 Lys * 7.81 £0.19 7.63 £0.05° 7.71 £0.07° 8.05 +0.27°
21 #{ & His ™ 2.39 £0.04 2.08 £0.04° 2.19 £0.01° 2.40 £0.12°
WA Arg” 5.27 +0.05 5.06 £0.03" 5.10 £0.01% 5.34 +0.18°
FHER M55 (TAA) 81.27 +1.21 78.27 £0.84° 79.53 +0.76° 82.63 £2.87°
Wity BIEIR B 7t (EAA) 33.60 32.60° 33.03° 34.34*
EAA/TAA 41.34 41.65 41.53 41.56
T RN TE RAEIR & Fh U R i 0 o SR A 7T 4 L 5 IR S 55t L 5 A BRI S B R T LN T B E 40 1. 3K

PELL 3 AT
HER,

AT IIME = PREZEFOR s [ —

TR A AR PR RR ZF B3 (P <0.05) M FRFERZFARE(P>0.05) ;K3

Notes: * indicates essential amino acid; The content of each kind of amino acid is as percentage of the total amount of amino acid; The total

amount of amino acid and essential amino acid are as percentage of dry matter of fish muscle; Values of 3 replicates are caculated as means = SD

and values within the same row with different letters represent significant differences( P <0.05) , with the same letters indicating no significant

difference (P >0.05) ; The same as Tab. 3.

1B I ZR% 22 B DU 2L LY R 5 A —
TEFM o ST K LA 1,0, 7 BL/s JiE AL

A PRI IR & 22 e A 3, H 2.0 BL/s i
HEHME AR KT AR AR H AR WA

P A0 51 2, R 0 B 3G T 5. 6% 6. 3% 5. 0% |
7.4% 7.8% F15.5% (P <0.05) , LA 5L &
e &M 2R (P>0.05), 7345,2.0 BL/s

T 2R B 1 (82, 63% , BV FEIR S LA
TEA ) LT @R S S Do

SR LA T E 4 H) A tl:%%kéﬂ(m. 27%
32.6% ) 5N T 5.5% F15.3% (P <0.05) ,
ARl 1z 3h Y1 2 X 22 85 0O 2568 LA 45
FiR R 1A R H =R AT R S5 e R S R
HPEE R (K 3) o TESIREE R 2.0 BL/s

it A 4 FhEER LR & R %R T 0.7 BL/
i A A A K B2 (P <0.05) , 1M 3 28 1) )
Bl RETER 25 (P >0.05)
*3 ZWKRBARRREEIIINGAH
S EE AL AN Y B R |E R LR
Tab.3 Comparison of delicious amino acids of B.

schwanenfeldi under the exercise training with different
water velocities at the end of the experiment

GER S SER %o it/ (BL/s) water velocity
delicious amino acid 0 0.7 2.0
B Glu 12,93 +£0.21°  13.00 £0.17°  13.57 £0.35°
KITAE R Asp 8.630.11°  8.78+0.12°  9.180.30°
H&m: Gly 3.90£0.02°  4.13£0.04°  4.19£0.02*
AR Ala 5.16£0.08"  5.31£0.03°  5.56+0.22*
£t total 30.63 £0.40°  30.84 £0.26°  33.50 £0.22*
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3.1 BREDNEGNSSMAEEAMERKEY
=AU

AEER KR )RR REZBA B
PE, EATTREAR R A0 2 R0 3 1w 3 R 15 B 1 90t DK G
FIz Bl J5 1a] 5 DR A 30 A i DR 25 sl 4 B e
—FpEfE BN Wk, MM IRR A B B
IR 1 31 RE B A2 K R TR R B S
—FRAFOLT , R RE S AR Z I IR (V) 5
HAAK (BL) M, /A V=(2-3)BL %
AR AT B A R S fa A K R 15 em /2
A7, HAAR R HEAE 210 30 ~45 cm/s, gtk A B
FUEE 0.7 F12.0 BL/s BRI HH, 72 /N THz bR
TR, J5 7 D) e A R . BIFE s R A B,
Zeit 23 545 d AREizshil gk, 3 He ki)
BE AERMEY R RN R E N ER, K
H B 1 S I A N B S O T A R
Pyt A SN B LIRS AL e K, #f K AR 2, 1
TR A , B AR AR
TR T 7K H A i 2 liFIk iz 3
T3 2y B 15 RE 32 ) G IR A 2 S g, ik
A K EFE " . TR G Lk
liFvKiz s E R R, B RIS Rk fE 7 —
SER AL — R U, X T — 6
PR R B UK BE 0 ik ) R Y 8 2 N R 22 Bt R 26
( Salmonidae )" | ¥ 1 #| W #3 ( Acipenser
baeri)'® 808 ( Morone saxatilis) ™' ™2 &
i ( Seriola lalandei) > %% , & BT 0 o A< 7 Dk
B ERA W AL HEE . AR, X T — ik
JE i ~F- 5% 32 20 BE 1 59 W fa 25 4N 4> 4 ( Carassius
aurarus) | H A6} ( Paralichthys olivaceus)'™ |
T e B fa ( Paralichthys californicus) ' 25 K
39 v R B U VKB Bl BT Y AR AR AR A
EABTIEY], — & S50 T R KM Y
2R 5 i ionk B S AR T LR R A R
TR R G R AR, n— s
FEEERTE It T (4 0 AR Uk ol A o i S AR i 1Y
e A M 25 4B 5 B A o X B BIF 5T 45 L 4
N, RIS S AR ERRZ A B IAK K
/NS, i HHIE B GEMAE S IR X, £
TR i , B R AT T AR R W X
BIVR AT, A e 2 YUK RE ) — M. AE

GBS )AL T 22 0% DU 25 Y UK A T R RN
SR, B K S5 AN HAE 3D AR KPR
(ELF A it g i, HC A i 4 R AR I R, AE AR
ARG, WAL 15.6 cm (4t 7E 0.7 BL/s
TR T 43 R AT 38 R A3 U K 2 20 1 4
48.1% 128.0% " | 3% UiH] 0.7 BL/s i #iz 3l
YIZRA Z Fr DL RS e v 9 AR K R AT % Ab ak
R, PR RBAR IR H K RIS |, 228k 0 25 6 i
AT BN, A R AN, A S n sk, H 4%
LRI, R A T A IR W AR AR s B S, H
IR I BE I #A — o B B FR, Y i 2
2.0 BL/s I, £ 3k 31 5 42 3 5 4 # 1d) A FR i
SRR BRAL A L, I B ) 60 452 J8 1 238 TG 480 %
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Effects of upstream exercise training on feeding efficiency, growth and
nutritional components of juvenile tinfoil barbs( Barbodes schwanenfeldi )

SONG Bo-lan'?, LIN Xiao-tao'* , XU Zhong-neng
(1. Engineering Research Center of Tropical and Subtropical Aquatic Ecological Engineering,
Minisiry of Education , Institute of Hydrobiology , Jinan University , Guangzhou 510632, China;
2. Department of Fishery Sciences,Ocean College of Hebei Agricultural University , Qinhuangdao 066003, China )

Abstract; The objective of this study was to determine the impact of upstream exercise training on feeding
efficiency, growth, and nutritional components of juvenile tinfoil barb Barbodes schwanenfeldi ( weight
75.21 £2.82 g). The experiment included two stages,1 —23 d and 23 —45 d. After water current treatment
(0 BL/s,0.7 BL/s,2.0 BL/s)for 45 d,the daily feeding ratio ( FR) increased significantly with increasing
water velocities. The maximum values of the body weight specific growth rate( SGR) ,body length SGR and
feed conversion rate (FCR ) were in the water current of 0. 7 BL/s, the second maximum values of those were
in 0 BL/s and the minimum values were in 2. 0 BL/s, with significant differences among the three ( P <
0.05). No significant difference in crude ash and water contents in muscles was observed among the
treatments with various water velocities ( P >0. 05). The protein contents of fish muscles increased greatly
with the increase of water velocities, while the lipid contents of muscles dropped with increasing water
velocities. At the end of the experiment, the contents of total amino acid ( TAA ), essential amino acid
(EAA) ,and delicious amino acid of the fish treated with the water velocities of 2. 0 BL/s were 82. 63% ,
34.34% ,and 33.50% ,respectively,being significantly higher than respective values of controls(78.27% ,
32.6% ,30. 63% ) (P <0.05). Our result indicated that the lower water currents (0. 7 BL/s) could
effectively promote growth of juvenile tinfoil barb, improve feed conversion rates, and increase protein
contents of fish muscles. The exercise training under the high flow (2.0 BL/s) was unsuitable to growth,but
it could increase the contents of EAA and delicious amino acids in muscles of juvenile tinfoil barb. The result
could provide basis to improve culturing conditions and nutritional quality of tinfoil barb B. schwanenfeldi.
Key words: Barbodes schwanenfeldi; exercise training; water velocity; food intake; growth performance;
nutritional component
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