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WE: NIRFHEREMAELER C(Vo) X 2R ( Carassius auratus gibelio) B3 5 & LI, R FI# K& BRI
T TR Vo SRR 2 A R ] AR R R AN R A KRR, SR ER,
REPHETE RUR IR BT 15 g-L7", A4 ) LA [5] B 25 A0 20 Wl T VR BE O BN T 458, SRRALR . BB %, (AR
BRAKWNFE; MARERRREERT 15 oL XS 2R R A TRUBMEERM. Vo WRRRKE
15T 30 mg-L™' B, £ iR RIBER p( Vo) BUHEINTIREAR, BEMLR. SRR, AREMERUAR, p(Vo) &
F 30 mg-L 7" X L2ARANGY B L T RBUB G0 o BFSTR WIIE B0 B A RIATRE AN Vo RRAR HEL 22 4R A 1 L 1)

RHEo
KR WA, 4R C; BRME; RYEE
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Effects of glucose and vitamin C on early development of Puan

silve crucian carp ( Carassius auratus gibelio)

XIONG Hualong, YAO Junjie, AN Miao, WANG Jinna, JIANG Zuoyu
(College of Animal Sciences, Guizhou University, Guiyang 550025, China)

Abstract: To study the effects of glucose and vitamin C (V;) on early development of Puan silve crucian carp ( Carassius auratus

gibelio) , we studied the membrane time, hatching ratio, survival rate and growth characteristics of C. auratus gibelio socked in glu-

cose and V solutions by static aqueous solution immersion. The results show that when the concentration of glucose was below 15 g-

L™'and concentration of V, was below 30 mg-L™", the membrane time of larvae was decreasing and the hatching ratio, survival rate,

weight and full-length were increasing with the increase of concentrations glucose and V. Concentration of glucose solution higher than

15 g-L™" and concentration of V, solution higher than 30 mg-L~"'had inhibitory effect on early development of C. auratus gibelio. The

research indicates that appropriate concentrations of glucose and V. can promote early development of C. auratus gibelio.
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B, F 1. 5% i) 8 % W8 VS R 1B BE T 1 ( Danio rerio) JIR i
WHEN B 45 S L ], RS R, TR R
2% B LB UL ( Chlamys ferreri) B 32 K5 53 E T 2 mmol -
L R AR, B B b AR IR e 0 BT SR A
R, REYHMFLE, g4EER C(V) BAZHEY IR
MEBSRMBLEIIER, BAREFERMOTWHERITER
Z—o FHE B EW, I 40 mg-L7' Y Vo XTRIH
PR S8 ( Silurus glanis) AFEHEATIR L, REAEAFAIZAET 8
hFOHmE, HEHRERGARFHETH 5% ~20% 12
EE70% ; BE R BT d R, 0.09 g L7 V. BB
BER AL DR, AT AR Ve SEA T IR
FaBAFfihpy, HHAKREREE TERME, RiETH
HERE.

P qz b1 4 ( Carassius auratus gibelio) B #1TE H. @A},
TR, WP)E, 2SN A REE N — R KRR MR R F R
i 20 R, BTFAMABABGE A EmE, KRR
EZBHEEW, HEUA A2 EH IESF LA/
o ATHRIP X2 RMEETRE, BEHEEREM V, &
InEE LR K R b, BERT AT AR R
MEABWENE, AAMRRZAATEFTHRLRE, {4
BUE, FET R AR B AR AT R R RS %

I BRI

L1 KIewra

T 2013 48 5 A 1E SN B & Bt 22 ARl [ o 3 i
17, PRIEPERR LR 47 1 2 i85 AR AR 30 B, &K
(27.91 £1.53) em, AJFi (446. 64 £59.36) g, FHI4E LT
(Cyprinus carpio) VER XA AT R IEZHE, Gt NTHE
TP 5 4 SN BN BCLELE K AR (90 em x 50 em x 55 em) P
Wik, KIREER 24 °C, &8 h & —KEEEHK, &
B AR EWE NS gL', 10 L7 15gL7'/20 g
‘L™, p(V¢) K20 mg-L™', 25 mg-L™", 30 mg-L ™' 135
mg-L™", A 3 AT, EIKE O (fF4a) B

1000 Ki(R), FHBAEERT S2HE B 00 & B it B AT 3B 4%
WEL, CREERERE T, R BRI R 50%
A4 R B LA B R 5, BRI P AT P TR
BN B, BAERNN2 ~3 HidfFf, SMNEEH
B4 ~5 Hidfrta, RILEFAE1 IR, B3 HvSS
5 B HIBGE
1.2 FEREMESKNESE

R EART RPRE, RASKKE 100 BERE
WM, AR e B T A AR I, W B 50
’, WERMAKSEZNE 3 K.
1.3 HESH

IR P + bR (X £ SD) ok, KA SPSS
13. 0 SEit AT Bl 5 22347, 328 Duncan £ i
RIER, P<0.05 RRLEREE, P>0.05 WERAE
%,

2 g

2.1 PHEREE., BEENFEREZRNZID

BERE . Vo X AR A AL Ak SR AT R
REWBMER(R) , HERERNRERENIT 15 g-
L™, BEE AT R B RO, A7 fa H LA 1] 3%
A%, FHERMBIEREH AR ; FEEE#E 15 gL,
TR VIR B 1) R 2 W VA VR AR B R B B AT R R R
HIFEF . £E15 g L™ M A Mva b A7t et el e, 5
Xof R A LLRESEAT 6. 3 h L, LR ARIERES, &
PE XTI 12.5% F1 14.3% , YRR N BELR(P<
0.05) o p(Ve)I&T 30 mg-L™", BEH p(Ve) H34Im, 7
H A R R AL, AL R AR TE R B W T s SRR YRE
it 30 mg-L™', BVREEM Vo B0V 2R EUAR AR K AT
FIHINHIER . 7€ 30 mg-L™" ) Ve V& A7 £ th LR 18]
B, SRR L ARIRAT 4. 4 h R, TR AEIE R
B, AilE X RE 16.2% M 17.8% , WERR W BEAE
5(P<0.05),

®1 FEEMEER C XL RIREH R E ., FLRMBE R (0 =3)

Tab.1 Effects of glucose and V; on membrane time, hatching ratio and survival rate of C. auratus gibelio

oy p(HI%IHE) /gL~ glucose p(HEAER C)/mg-L = V¢
control 5 10 15 20 20 25 30 35
H4 BB H]/h hatching time 57.6 £0.2% 56.1+0.3> 54.9+0.6¢ 51.3+0.1¢ 53.8+0.79 55.8+0.2> 54.1+0.3¢ 53.2+0.1¢ 55.6+0.4>

W#4L# /% hatching rate 69.2+£0.12 71.0+0.5> 74.2£0.8¢

JRIEH/ % survival rate

81.7£0.3¢ 76.5+0.44

72.0£0.4% 77.1+0.2> 83.3+0.49 86.3 +0.2¢

75.1+0.4>  81.7+0.19 85.9+0.3¢ 78.3 +0.8¢

79.4+0.1¢ 76.4+0.7> 80.5+0.6° 89.8+0.5¢ 82.7x0.69

e WARFRRRERBE(P<0.05), MAFHFRERAEE(P>0.05); FRFLL

Note: Different letters indicate significant difference (P <0.05), while the same letters indicate no significant difference (P >0.05) ; the same case

in the following tables.
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2.2 XFEERENII

WERE. Vo SRRk REA A B NEmR(E
2), WA RREEMT 15 g-L7'ot, BEE #EH
WHUREWRE M, FafkRERTHEN; REREH
115 g- L7, RV B0 AR WOW I AR MR I R
RUHBMEIER, LTINEE R fFaLE 15 gL %
VBB P AR ERR, B (P<0.05)FHFXR4A, p
(VOETF 30 mg-L™", BE#E p( Vo) KIBEIN, fFafikfisE
BRI PR 30 mg-L™", BIREEM Vo BT
L ZREMTRRA B IHIER. & FINERERINITAaLE
30 mg-L™' W REWRE T MAFRERE, BEEE(P<0.05)
BFx R,

2.3 sfFaskKEKBZME

HERE. Vo M EZEMFaLKkAEHENEm(E
3). WEBRBNRREREMNT 15 g-L7', MEEHEHSE
VR B R I, A AR WO R R B
WRPEREIL 15 gL~ X 22 AR A4 B S 7 0 B R B 4 T
AbTFHMNEE SR 0t S AR TR 7 15 gL B AR W
KB, BE(P<0.05) BT, p(Ve) T 30 mg

LY, BEE Vo KTRBE N, A7 ARRES N, R

WL RS 30 mg-L ™", FVREENY Vo YR I AR R
BUHIHINER  AbFAMNEE FIA AT 7E 30 mg- L 2K
i<, HEBE(P<0.05) %X,

K2 HERMELER CHERREFEEREHRIE(n=3)
Tab.2 Effects of glucose and V; on body weight of C. auratus gibelio larvae mg

g Y] X R

p (M%) /g-L =1 glucose

(LR C)/mgeL =1V

developmental stage control 5 10

15 20 20 25 30 35

PIREF ) endotrophic vegetative stage 1.71 +0. 012 1.83+0.042 2,15 +0.02b

B4 # 7% mixed nutrition stage 2.62+0.128  2,94:0.14b 3,17 20.06¢

SR E FE R exotrophic vegetative stage  4.85+0.092  4.95+0.032 5,38 0. 11b

2.53 0. 10¢

3.87+0.05d

6.42 +0.05¢

2.43 +0.03¢ 1.82+0.082  2.37+0.06b  2.64+0.13¢  2.43 +0.14b

3.72£0.13d  2.94+0.07>  3.41£0.03¢ 4.27+0.084 4.15x0.04d

5.74£0.12b  5.15:0.17>  5.85+0.12¢  6.76+0.04¢  6.45+0.05d

R3 HEREMELER CHERRIFELKARME(n=3)

Tab.3 Effects of glucose and V. on full-length of C. auratus gibelio larvae mm
B8 3ot HR 4 p(Hi%HE) /g-L ~ ! glucose p(4rE% C)/mg-L-1V¢
developmental stage control 5 10 15 20 20 25 30 35
PR FE ] endotrophic vegetative stage 4.92£0.068  4.98+0.042  5.3920.02b  5.71£0.11¢  5.420.03>  4.95£0.082  5.17+0.068 5.47+0.03b 5.060.122
A EFH mixed nutrition stage 6.13£0.05¢  6.21£0.092 6.73£0.16> 7.32£0.05¢ 6.82£0.13b  6.19%0.07¢  6.34%0.13b  7.56£0.8¢  6.56 0. 04b
SNIEEFEH) exotrophic vegetative stage 7,93 £0,092  7.97£0.032 8,37 £0.06>  8.85+0.10¢  8.41£0.05b  7.94:0.172  8.18+0.022  9.83x0.4¢  8.81£0.05b

3 it

3.1 AERALTRRHEHREFHUEEER
AR ABOK LG Y rh S5 TR L B, HARE
HEFT A3 A FT BEAL AR ORI, EL X 8 43 2 ofe U HL A
FRBCRE FIHAMET . BRRWHEA IR AT 1 E
LAY, B IERN A T UEEREEOER . A
BRFERUT, MABELE /N T4 BOas 2R B (9 85 58 0
FTHE ARG P AN FIY ) A2 2B vh A TR 2 e 1
RAPHEVE WO AL Th A £ R () SR T X IR 4, JUHAE 15
g+ LT ARV D, AFAAEIRAT 6.3 h AR, UM%
PEHEABIE ZARERAG Y, (28 TIRRREY R TR ; 52
R IR PR EHFE R R RER, AT NH
AR — AR, B S B R, R
FML(C. carpio var. col) ) K H RIMBOKMLE YK &7 B ¥
WA ABE B4R T, 1) A7 B 48 1 F) A 7 23 i AR v R 2

KREMHAES SHEBEUALEREMESY, XEE
YA P REEBENESLBEER, Al
ZREVERRI R TR, MR E, X—4R1%E
ZRE MBS AR E OB RS R P B ENEE, &
TG FPAS TR J B e 2 i 26 W VA 9 0 A R SRR R 7R T3
BRAL, 7E 15 g+ L7 (9 B 20 0 v 80P 09 AL 3R 8 o B 4
12.5% o LARENE Ay, WRAGTE SRR N RI 2 30, B
HOA WA LA R, XA R E AR
AR LIS g, 50 R R R RN, fr
KRB, TG 2 B0 & B 2 BT E I #E TR
HAYBEEE, KhITE R HRE T 3 4 4R AT i O R A 45
A, MTIHRES 7% AR th R, X ERE s R X
FLE DB FE AR BIIESE . H AT % 4R 8047 M 89 T 01
BHER BRI F, I B AT A GEIDAIT O R
HIET R 0 oSBT A R O R AT T
S RE RO IEAT (R O FF 10, 3 2 A 2 4040 e 1) 20 1R
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4y, Bt idkRg . EEMOBEERRNM Y, Xl R AR
WAFATERB P MER R . ETERE N EEFEEA,

BT RY, BAR R R EWREEE 15 ¢ L7, FA
HRERTTR] 3, R bR AP s AT A KRR,
Tt I VA B ) R M VA VRO AR R R BRI
HEM. it | =RE" Mgt wr RN,
R ENEAE R EWR TIEBENET. X—HEN
TR R R R EN M ARBARE KR TBSER, SRHKE
BEENEZEMN R ET AT AREmN, WE A §EE
L2 RIS TR E NS EEAR T SREM
RSB A EHR, SR ARG . Hik, &z
e L2 AR AL KA P RS R R B W A 15 g-L 7!
PR H R R T A RIEER
3.2 Vo WEZRRHMEHEZBEHIIE

Vo, NATKRMER, BAZSMEDIREMERWILEA
Ve, REFAREREHEIELATT DHEBEERE,
KREHAEABAREER Ve, BXF Ve 5 Z R UK,
WMFININRFIRE, HRT, MRV, MR 2 Ff: 1)1
TR, XN BT Z; 2) Ealk Ve B
KRR, BERECHRER, H—ERERER V.
X W R 7 200 B f AT IR, BEAR HEAE A YT B B 31
Wk, HHARMFOEE, HESENER, LRIk
ToEE R IR AR KR TT DR R AT ARV, B %
=R

HEZARPAFRRERE V, WRR T T Y% E % %
GRE L AR ], JUHAE 30 mg-LTURY Vo W, sk
RAT4.4 h AR, ULHA Vo RHE T LB RIE R T . Ve
AERMIERKTVFENEEE, WHARNERKERESR
EF. BIAREW, SEBMZBEWPHRE—EN V. 5
TR B F A g A i, AR R E B
MPIRFAE R, AR AR BB EE Y,
AR V, BRIt B R 5 3 LR B AL 3R R AT TF
ORGSR, HAE 30 mg-L7 ) Ve W, B
ARG R4y 55 0o BE 4 16. 2% 1 17. 8% ., BEwk B BFsY
FH, 0.09 g-L~" i) V. B B E R EAIFLE WAL R,
V. BENEENERYESN, RREAKNREENIAL
F, AR EPEENE A mE, R RREZ
S, RIS e R Y R KR A S
BRI R B, Ve X HL IR 40 i % U B AR 40 1 AT
Vo BB T R IR AT A, IR
FATEM R R ER, PR ENRE, NTEEEIES
AT ) B ER R TSR, B, Ve H B EE N
HAERKMEBTEEES TXRA, HERA: 1)#EIEE
FFRBEETAERMETLAMN Ve, BFTHEKE
B; )V, EEZRATFALRT IR RET A6,
AR T ORI 4G, B8 T L2 EMIRRN R, WM

TREE T AR B LR P IE RS 4R, 35 mg- L™ ) V,
VERCE N T A R TR, RS LR S R, B
W EER) Ve W TR RN BT, XATRER
BT Ve B BOREBRYE, IR EER Ve #m T KA
T pH, MW T EZREREN AT Bk, &z
KA Vo VR RV BE AR 30 mg- L™ AR 22 4R
PR EAL, R A T AR

4 g

HERTTUEL, EENEEREM V. fef sl
o REE RI B AT, 4R AR . AT RS S O T
RAEKETRE, LHEEWHEN V, BRNEREERE R
15 g-L ™' 130 mg-L ™" X ¥ 224R 60 R 10 & 5 AR 27 P e K o
{Bd s W FE B R AR AT Vo XS AR R A B RIE T
WHIFERM. BTLL, MTARMMELE, HEREM V WS
MHBMEABTA R, LR HE B E BT —
PR,
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