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Abstract

To investigate the effects of stocking density on the growth performance of juvenile Barbus capito,
a 30-day indoor breeding experiment was carried out with three density gradients: low density
(4.83 g/L), medium density (6.00 g/L) and high density (7.21 g/L). Indicators including survival rate,
body length, body weight, weight gain rate, specific growth rate, daily feeding ratio, feed conversion
ratio and condition factor of Barbus capito in each group were measured. The results showed that
increased stocking density caused crowding stress and significantly inhibited feeding and growth
of Barbus capito. Only one individual died in the high-density group, and there was no significant
difference in survival rate among the three groups (P > 0.05). The final average body weight, weight
gain rate, specific growth rate and daily feeding ratio decreased significantly with the increase of
density, while the feed conversion ratio increased significantly (P < 0.05). The condition factor of
the low-density group was significantly lower than that of the medium and high-density groups (P
< 0.05), while no significant difference existed between medium and high-density groups. Compre-
hensive analysis of growth, feeding and feed utilization efficiency indicated that Barbus capito
reared at low density of 4.83 g/L achieved the optimal growth performance and feed conversion
efficiency. Medium density balanced water output, whereas high density remarkably reduced
breeding economic benefits. This study provides a theoretical reference for standardized intensive
fry culture of Barbus capito.
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1. 51§

KEEEE(Barbus capito)F )& T2 H (Cyprini formes) #8F(Cyprinidae)~ 8NV FH( Barbinae)- )& (Bar-
bus), FE/ATT 5250 s A B A REK R, R RIS 7, & —Fhitt Eho. AR, BT
WV RR AR A BF 2R 1], Z AT 2003 4F i A EK =R 220 0 B B RV K= F BT sl NE N, 2514k
LEHS5RMEENR, HulOrERE 2 o) 75, 2ok BRI K= 758 45 1) 1R IR 5
B, FREEPVR R HT S RE2] [3]. MR, KEEMEEL) N FRIEMBRELLY K, PG TRIE S 300 56 35 ik
NPT TR G HEBN ML AT RS R R R . Horh, FRIAEE AR K R DI R, 0 FRAEAE
RN E (S WA S

TR B ] R RIS S 2 ) SRS AR SAKAT N, Hmie aRERKECRS
FEIEIE R, 2 WIS LM TREA = A% O S H 4] FRFE % B 22 51 R S 2RI EE I aa . K 54k,
SRR RTINS T AR 2 KA BHRIR 2, PR = S IR A DT AR 5]

LMY B IR E oG T KR i 7 2 e T F M G S . ORI R Ak 6], BT XA R FRE
B BE R B AR LU SOOI S5, MR G — bR L TR S A R . SEBRIRA A = 2 KA 5 8
B, BRI TEMESE B, DIERERKRAL. WEL BE AT R, §2) 7 REH6E 5~
WEITEA . B R R . i, ARSEGWE 3 AN FREEE FERRRE, TR 30 R 5, WA
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AV FESEAE T RBRE A AR K SAAE A, B2 B0 B UL TR O R BE X ), b 78 K
BETRIHE FE IR B, iz mARHELL . SR A P R B R AR AR SRS %

2. 5 H*E
2.1. LI

SIS BRI [ 1L AR KR R AR R AR, SP391EK 10.75 £ 0.62 cm, P E K
1247 £ 1.45 g, YIF=T 50 cm x 40 cm x 45 cm WE MG, BFE 10 do BRBR— IR, &5
FOy WA 1, AR AT 9:00, FRMRARLE BN EARER) 3%, FEMRETECY 2 h, BEREZRE
EFRARTRL. LI AT SE I EHRK, SFEKRESEREEH N KR 25C£1°C, A =5
mg/L, pH{E 7.0+0.2, &% <0.5mg/L.

Table 1. Nutritional components of feed

# 1. ANERAS

oy GE 2 &R
HEAT, %> 33.0 FLIKGy, %< 15.0
FHIENT, %> 7.0 B, %> 0.60
FHAFYE, %< 10.0 WAL, %> 1.80

2.2. LW E

ARSI HG(4.83 g/L). H1(6.00 g/L). i(7.21 g/L)=FhFR5 %, MMM E = EE . A
FUA (11375 B #0142 HE B0 (K70 58 % BE NN R /NAR AL I g e KBl , 4 1 LV E AR F) (KK & . F TG 4
NI YRR E, FIBRS 24 h S5 I B RKVE KR, FERFK—IR, HokKBELAKERK 12, & HidxE
AN FLA MR B, PR T S IR R, BRAEBON 60 CHUAABET 24 h JERRE, SuiliRaE:
TEFRHALE 1. 30d B, A h IR B A, MBS A LI RRE, AT AR 9
FORBRET, W KBEEO IR AR E, Giit A Kiahz.

2.3. EKIEFRRNE

76 1. 30 d B, BNFREZERNLAMEL 9 B REEE, MWEHAE, A, WL T AR FAER
(survival rate, SR). H7 &4 K F (specific growth rate, SGR). HHXT 1 & K (weight gain rate, WGR). HEHR
(feeding ratio, FR). 1H#} Z ¥ (feed conversion ratio, FCR). fLi# & (condition factor, CF):

FHH (SR, %) = AHEUYIIEIRIAEL > 100
FHX 6 B R (WGR, %) = CRIYE — P E)AKIIE x 100
FEE A K ZE(SGR, %) = (In RIYE — In ¥JIYE)/FRHEREL < 100
HEF B 3(FR, %/d) = S B PR TR < FRIEREL x 100
TR RH(FCR) = SR E/CRIE — HIIE)
JIES#5 2 (CF, g/em®) = 1R E /K 3
PLEARH, RERAN g, KERAA em.
2.4, BRALEE
SEES A S R P IME + bRiEE” SKRFEIR, 18 SPSS A ) One-Way ANOVA 254 4 i3t
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FFEF 20T, M P <005 BARER B2,
3. RIEERES N
UNGE 3L HERopN 1 ke i<t N 0f A1 o)

SCIGHAN], A RIS 16d HIL 1 RAMATET:, UGN 98%; AR E FE AL rpva FE 41 s %
20 100%, 3 410 B 200 W V2 7:(P > 0.05).

FR5H 30 d J5, 3 FRIRGEE N OREEE & AR K IR AR AR 2 R BRI R T ZE i as R, 40K
WEAEREZRP<0.05). ZEEMKER, KEEHARYEN7.65g)RE RS THEEHANS1S 9H %
JEH14.51 g), HEEHARYELE ST @EEHP <0.05).

AR 1 EE R ) 2 7 BB (P < 0.05), R FE LA B R B 3 T m B 4L(P < 0.05), [REEAS
s, th S S A2 M ZERAEE®P > 0.05). FFElKRARZERDEEP<0.05), K%5E
HAFEAKFEZEE T HHEEH, S5 EHAP<0.05), 7. =ML EZEZ P >0.05).

HIH R AN 27 B5EP < 0.05), REEFAHYBEXREER T HEEASFEEMN, DhEE
PEERE T REEHP <0.05). WA ZFEZ®P <0.05), (K% EAHRRHE SR T REEA
LB AP <0.05), AL e AR R EOL R E Z 7P > 0.05).

JIEHE 2 1) 22 57 B 3B (P < 0.05), IRZFEAH LM E BB K T3 A5 &% EAH®P < 0.05), FEEH
5 e PR 2 A P 2 22 /(P > 0.05).

Table 2. Growth indicators of three breeding densities of bighead barbels
2. ZMFRERE KBS KHghR

A K AR AR iR B TR G ZH i TR A A o IR A
WILEHIHE (g/ ) 12.66 £ 0.47? 12.30 £ 0.382 12.45 £ 0.67*
KIH(g/E) 17.65 + 0.07* 15.15 +0.33% 14.51 +0.41¢
BG %(%) 100° 100? 982
FHX 1 B (%) 28.13+£2.472 18.78 + 1.73% 15.11 + 1.24°
R FEKH (%) 1.11+0.112 0.70 + 0.08° 0.55 + 0.05°
H 8% 23 (%/d) 2.68 +0.03 2.52£0.02° 1.96 + 0.02°

(ST 3.01 +0.09° 5.46 + 0.65° 476 + 0.63%
EIHE (g/em?) 0.09 +0.01? 0.11+0.01° 0.10 + 0.01b¢

e F—HAEKEN, BdEA EAVE RN ST RRR T RETEZE P > 0.05), FRAANFE/NG R TERER
INFEZE MR E P <0.05).

4. Wi

AR BB D RS AR S R IR 30 d BRI, WSS, ERIKE. 15
fro K ERVRIF . PRI S 2 A BE 40T R FE B X KB A K PERE I R, 4 IS 3R
BT ST BB EIE G, BB s A K SRR AR, SRR 5 4t 4], HTEN[7).
B8] 25 K 0 4535 FE B AL ST 90 45 R A — 3.

AR PR EERE . ARSI A 100%, (LSRR 16 d I 1 RAMASEL:, UG
F 98%, ZLHBET R TC 2T (P > 0.05). %45 S UL B A R T 15 B 110 o0 25 FEE o E 19 A 326 B SO BE it B
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J 30 d FREE B OUMESEFHSET XS, RIEREEAGAHG . 2ERKEBNEHEEE. KR
T EOK BB B IAR, JET- R A S B E ETH9] [10]; AR IR I B8 00K, &, 3
ARGE, BT EEEAORIAEE S, H O I EAMAIRRE . T EICT MR T 5 % N MR
FORIEME, F9AAMERFE NI, FURTTSRE ) TR, BB TANME, 5w IR 5 RS A 5E
G PETHRIAR AL BRI R 11] [12]6

TP 30d J5, . . R AL REEEE S R AR AR KON 17.65 g+ 15.15g. 14.51 g, REEA K
HEERTH. BEEL, PEEARES T REEAP <0.05), EIHEEBE. ALK EBIK RS
AR, E#E[13], Bfa[14]. BEEAAS5])E 2 MEREERL LR TEE, WHGREERA SRS
it o R R E G K . AGRIR S5 BT oR, KEEAIAR XTI B 2R (WGR) 4752 £ KR (SGR)BE 7RI % T i 2 2
E TGS, KPS ERUREEAR SR TaEEH, REZESHEE, hEELSSHEEHLE
EES: FEERKRERWNEEEZERERT . B%E, hEEEWARLEEEZR®P > 0.05), %E
KA IR 5 2 Bk K 2B e I F 458 — 341 [7]. SR8 b AR 1 AR, m s e R 2
R, MAEEAEKBEEERES TR, SEE, FREEENEZEREURE, ETHNMER TR Z
ZS: MG EMEYIG AR ERE S, 2R ERESmE R e KRR TR EI R, E
e K H AR KB Ty R A TR a X ), SOSRE B 55 T s B, DR o) 1 5 s 2
RATF 2 2200, (KB RBVE KA BA AR E, 5RE16/E REH RN R, $%
2 AR ARG, oI RN Ak B 2 ] — KPS

HIB &R EFR) = HEFWNEE, RIAREE > hHE > S%E, AWK T EREE
F(P <0.05). =% T KBS QRS T, — 2w RN R i — R e 5

AR, F98EAARAME IR e IR, BRI H IR & R R L.

TR RB(FCRBEZ T 3% BT, O B AR R B BT P, W B, s I w3 2%
o REEFE KB fae . NOTHRED, TRE . BEETE 2NN E, SRR R R
. BRI G E T AT RO S 17] BUEWRh[18], RHRFERG N, TRl L R AR
s VAT IRAT[8]. KEEBL[16]. HA[14)5 L2 MOKP=shYh A IRIE. AN T, =Rk
BT ALK S R, HAMAEKRGE. HRRA LT, AP E G SR T, MR M,
G2 8 B I A K A P B 3

JELH B2 (CF) [ B AR B =R T | 8 R A BUIRIL, AR S0 45 FL IR % B R RO B 8K T b &
TR, TEEELREERP > 0.05), Z45RE 2B AR WIEAEX R, b mE Kz,
KA KINGE, RE TR DN TR NI, RB R, AEWE S s, KPR T Mm% E Tk
K B2 R T B R 2R A

AR I A R AE S5 & /NS B f T N SE A, KRBT PR FREEIR S AT s R R, 5 P AN
B T ORGSR R A E AR, RBSGBEAE e EHLR, FERREAI
TE=J5MH: 55—, KM S E RS ER . RER /AN 7RG, fI90n . BEaiEsh s sk,
e R [ 30T 2R B B A Sz e T R M A KK A5 ol 8 RS O s FUASEAG FR A /K IR S /K T TR B K
R E. X OBUES), Bt ERREEMAR N TS, RSN BTN, A IR Y B R
SART AL =&, B, KRR EE . ARG HER 1/2 Kk, BB/ N
%, EFEMEA. ZE. pH FE gERFEIEAR X R 10 R A IR A2 K BRAR « KRS R, FRIESE
H BRUE R, m A RS MBARY . RS, RS SPGB, KR e 4 S
B e O E B0, IR A KN E] . SR R, S8 A K P IR IR R R R E A e
Wit. =, FEAM. BB SEREMR. ARGIUTRE 30d EMLmEE, K adh K

My F 3m
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B RE IR B R AR R L BV RS ER BRI KRB AL SEi e, T
I IR > X AR BT B b i R, AR A g RN TR, Sz R
(AR TLEE Ty T

5. &g

A B EAR T w3 A IRIEE T 30 d KBS Y IRTE, PRI EEIET AR AR L R
TR SRR RS20 535K . FRAE LT mdl R A K S iR R e s B DU I E B AT,
SHBEERERFEES; REE, HYREREEETHRELRE L, HEREFAD T . MR
HORPEA KR PEHE LTI KK, . ms AL R e TR . 2R G
B B SRR, IRE FEFRTE AR N RBREA K. R I RBOR B AL v s P SR 44 7
HaEKMERE, S A MA K SRR 2B R . AR A /N AT F K RO B 4 55 SR L
2%, WG/ N TTRE . K BURTE SRR EARAL, fPAE—E RIMRIE: MR . T Kbk
WA, WEEE R FRE AR E RS R BERE R, FINEE . 7 KRR B R it
G R AW . SEEROKBRAR th fih's ) B 7 0SB AR BE TR, 35 75 5 vy LKA AT 7R
R, INRE G TR

E&WmE
FEH XU RHECRHIR BITH 35 K SRS 5 30 KRB RTEHE” (WUH %5 : 24CXNE026).
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