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AR HURIN TS A RHE A EE R 19 R bR s AN T
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(W25)(E 1),

SCG2, RS S N20 dph, HHIREE B
Ik Y IS (R R R 43 R 34T, 43 i i B o e
8] 45 dZH (W20-1). 10 dZH(W20-2)F115 dZH(W20-
3)(K2).

JIHAg fe A7 10 dph T 4R, REUBE#
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WI54H
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FAERHZJESE (5 artemiat+spirulina (white point)

B ok RLIBEE (2D artemiatmicro-diet (white point)
D> FFEHRPEIZFHTR/D artemia gradually reduced
~y R EDRE LT N micro-diet gradually increased

LU . weaning starting point

WIS 7E S 15 dHF4R%% B weaning at 15 dph
W20 75 H IR f520 dIT 46 %4 & weaning at 20 dph
W25 7E )5 25 dHF 4R %4 B weaning at 25 dph

E1 WIS HERIEIRKRE

Fig. 1 The group and feeding strategies of experiment 1

http://www.scxuebao.cn



66 Ko

40 %

[, M 10 dphJF H#E & £30 dph, B R4,
MR E] 24 7:00, 12:00, 17:00F122:00, 30 dph#|
STEGEET, BRIV, S E K 8:00 .
15:00f121:00, FF U5 M2 b 2R FH e Wit 32 Wi s 1
A B B S, R B A o R K A A
KM V/6EAT, IFAh LB AR K 2 K
P B, AR K R B TS A, I il

FIAFR SCUR T AR HE AR | 1R
JE AN N TBC A iRk, FE4E HU T R T B
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7 45 IS 15 T RE (R K /N R1150 ~ 250 pm),
21 ~ 30 dph P FE 35 M2 19 4 kL A ST + S35 1wk}
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W ) Rl A S3 S A RN 1) o

A KIEAFME B A FE R G LR P EGE
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4o 10015 20 25 30

SR (R, B ER (g, HifE
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H: KK (specific growth rate, SGR)FIFF i 2R (survival
rate, SR). ¢ A2 KR FAETE F 052 o3 il
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SGR (%/d) =100 x In (W,/W,)/t

SR (%) = 100 x M,/(My-N)
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MARR LA AF . HEAAAIGEL(R), R
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1.3 BEESH

SIS AT AR EUE Y meantSEFE /8 . JHEXCEL
200347 H BT IS, R SPSS 17.048 1143 B4k
PR HEAT 5P R J7 22 57 M1 (One-Way ANOVA) J&
DuncanfC Z & L, P<0.05FERERTE .
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JEfF60d, TESCER e, Kb BHEIE W KL

60 [t
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W20-141
W20-241

W20-341

| | : | | | dph

[ EENHEEEE (H) : artemia+spirulina (white point)

BB ORITRIBEE (14D ¢ artemiatmicro-diet (white point)

D FEHEZ W, artemia gradually reduced

~  RIERL R IZEWIE N: micro-diet gradually increased
AL lf 2 weaning starting point

W20-1 HEJF20 dIF AR, i A5 d:

weaning at 20 dph, weaning transition time was 5 days
W20-2 Hilif520 dIFaaEtr, SR 2910 d:

weaning at 20 dph, weaning transition time was 5 days
W20-3 WHB)520 dIFghEe &, IR TRI915 d:

weaning at 20 dph, weaning transition time was 5 days

B2 S22 RARIRIREE
Fig.2 The group and feeding strategies of experiment 2
Rl BHANNEEEFRS

Tab.1 Main nutrition components of micro-diet

Mo HLE AR

constituents crude protein

HLUR T

crude fat

HL£F4fE £ ps¥i3 KTy

crude fiber calcium  total phosphorus water

LIV oy

crude ash

R
lysine

/% content =50

>50 <2 >1.5 >1.5 <12 <16.5

>2.2
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TG . ARG, % T E
10 dif, S AN R —E 2R LIE A,
(60 dph), F£I % fx = (1) — 41 )220 dphHF iR e (4
W20, H91.21%=1.93%, HIZkH— T Hib
24 ; HWREZ25dph P 4 W25, H
89.73%+3.12%; 15 dphJF IR % B4l W1ST7 TG R i
fi%, 482.95%+2.93%, %4771 R 1£38 dph)5 IT
AR T AR 24, IF HF R Rt i W (&3).
{E 5250 45 SR 32 A7 16 R 2 (B A7 7E i 1 25 7
(P>0.05).

T SGR&I# 7w 45 2H SGR 25 S5 56 Bif i) 4iE 1<
BRI T REIF R —E 2 %, 15~ 25 dph,
7615 dphJTHA 55 B W15 SGRIE 35 55 T A JT 1A i
T B W20HIW25(P < 0.05); 25~ 30 dph, 1F
25 dphJTF IR B W25 SGR I & 3 T HiAth 34H (P <
0.05); 30~35 dph, 7£20 dphJT A% & HIW20
SGRI =, Hik25 dphJF i & W25 SGRIEE %
FTWI5(P<0.05); 35~60 dph, MHEBHE
AL, 15 AP IR A WIS SGREL, 20d
125 AIFUR B 24 SGRAFFAE i E M2 (P >

4 +W]5

TG/ %
survival rate
O
<

86 1 — W20

1 —=was

10 15 20 25 30 35 40 45 50 55 60 65
AL AR K /dph
days post hatching
3 FRERERSEMERTF. HENTFEEER
Fig. 3 Survival rate of M. asiaticus with different

starting points of weaning

0.05)(%2),

FeReFm ARFEERRBS, BEd
PERT RIS 10 dB, RS 1S dAF IR G B R4
FEEHR A BRI W15, 7E20 ~ 30 dphd 18] K i
fff . MEMAY 4K 3 K T 20125 dphF iR #% &
IW20F1 W25, 35 dph#l| 52 46 45 s 1F (60 dph),
W25HY 2 KAK R 2 35 K T W20 W15(P<0.05), 5%
KSR, W15, W20 W254 KKK N
(30.63+0.57). (33.88+0.91)F(36.10=
0.65) mm(&l4),

MRRZ O Fm ARBERRS, BE
i PRSI 10 dB L ARDE ERSETT A,
W 157£20 dphfsf il i 0 416 (74 14 B 2 T 1f 6 35 T
T, #1025 dphit FF i 3] (72.90+£3.42) mg, ©FHH
FW20HIW25(P < 0.05). 25 dph/ii W20F1 W25 {4
TR KA, 30~35 dph, 5 WISHIA T A
16 B E 22 F(P > 0.05), 40 dphitf, $EMEHENE Y

£ /mm

total length

— DI B DI DD DD L) L) Lo )
RO LR
T SO S S S S

0 5 10 1520 25 30 3540 45 50 55 60 65
AL R Hy/dph
days post hatching
B4 TRERERERERF. HEaHNEK
HAE AP EARHER, 0=3); AAICFREREREE, &
FHVEAKFAP<0.05; T
Fig. 4 Total length of M. asiaticus with different
starting points of weaning

Values are means+SE, (n=3); different superscript letters indicate

significant differences(P<0.05). The same below

®2 TREABRESVEEaFHEEHEEKE

Tab.2 Specific growth rate of M. asiaticus with different starting points of weaning %/d
3 15~25 dph 25~30 dph 30~35 dph 35~60 dph
/rbu . T A K T A KR T A K T KR
group SGR 15~25 dph SGR 25~30 dph SGR 30~35 dph SGR 15~25 dph
W15 13.183+0.45 9.032+0.33" 5.454+0.54" 3.241+0.20°
W20 11.273+0.58" 10.576+1.03" 11.074+0.30° 4.135+0.37°
W25 10.931+0.37° 12.719+0.20° 8.344+0.43° 4.784+0.24°

i FAg S EARAHF/NG F RN ZE R A B3 (P>0.05), ARNG FRERRZE R B3 (P<0.05). R

Notes: In same column, values with same small letter superscripts mean no significant differences (P>0.05) different letter superscripts mean significant

differences (P<0.05). The same below
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AN A 22 5 IR B, W2sif . MMk
BEE TWISHIW20(P < 0.05), SZH 45 39 (60
dph), W2SIRFi& i &, M (531.86+31.12) mg,
WISIR BB A%, H(326.11£25.87)mg, {H W20
W25 AR 0T £ - A 35 M 25 55 (P > 0.05)(K15).
22 AEEERIERMEXIARREETF. HESI

M AEFRGH e LRSS, KR
FEH KRBT HER . HERRRSAEHN20
dph, F%grid PR R R R, L7 1 R AT
TE—E#ES, LILEHET(60 dph), W20-3A0771%
BlwEr, H95.73%+0.60%, H 5W20-21 771K %
ZRAREEP>0.05). W20-177 16 R A%, M
87.46%=+3.40%(/&16).

*FSGR&G Fra MR MG S RS
20 d, A P A N [F S, 34 AEAS R B
M B SGREI I — & 2 % (K3). TE
15~25 dph, W20-1 SGRH & X T W20-2F1W20-
3(P<0.05); 25~30 dph, 34HfSGRZEFA B & (P
>0.05); 30~35dph, W20-31JSGRIxE, W E5
T HAB24H (P < 0.05); 7E35 dphitf £ 2044 © 58 i 5%
B, 35~60 dphBi Bi45 41 s A Tk, 1t

600 -
—=—WI15
500 ~ b
@, 400
alg* 2 300
SN
EE 200
100 A
0 =TT
0 5 101520253035404550556065
S AL 11 R /dph
days post hatching

5 TRERRERSEMRERF. HEaNEKRE
Fig. 5 Body weight of M. asiaticus with

different starting points of weaning

BrBtW20-119 SGREAK, i (KT W20-2H1W20-
3(P<0.05),

MeReFm HEERGSYNIEE
20 d, FEEad R ER R B, 7530 dphz
i, SHEKZHEAFER EEER P >
0.05)(El 7). 5256 5 45 1 & 7535 dphff, W20-
3MWAE AT . HEfE Y 4K B35 K T W20-1F1W20-
2 AR, xR — B RS H) IR 45 3 (60 dph)
(P<0.05), IEHT, W20-1, W20-2 FIW20-34K 43
MR (3245£0.89). (33.88+0.91)F1(37.55+0.80) mm.,

R Z 0 Fom ARG R
JG20 d, %Ak R E 0K R E R, 7E30
dphZ Wi, 3HMEFE R AFAER ENZF P>
0.05), S5 2 45 R K B35 dphif, W20-3JH 5
faAf . HE R A5 i B B KT W20-1/1W20-2,
ZAAH— 2L B S8 25 (60 dph)(P < 0.05),
HZE5S O EE . Lk, W20-1. W20-2 1
W20-3 4 5 & 5 % h (388.85+£26.43)
(435.00+£47.24)F1(707.88+56.24) mg, 7E I [H]
W20-1FIW20-2/18 g fa A . FEf0 i i T 5 5 A7 I
FoE 22 5 (P> 0.05)(1%18).

/%

o

1 —W20-1

survival rate
)
<

teim

1 —=—w20-2

84 1 - w203

10 15 20 25 30 35 40 45 50 55 60 65
AL L1 TR £/ dph
days post hatching
6 TEFERITERBALRERF. HEaNERER
Fig. 6 Survival rate of M. asiaticus with

different transition time of weaning

®3 TRERIEMEEMEEF. HEHEEKE

Tab.3 Specific growth rate of M. asiaticus with different transition time of weaning %/d
sl 15~25 dph 25~30 dph 30~35 dph 35~60 dph
arouns FrEA KR FrEdKE FrEA KR FrEd K
BIOUPS  §GR 15~25 dph SGR 25~30 dph SGR 30~35 dph SGR 15~25 dph
W20-1  9.858+0.28" 12.469+0.39° 10.181+0.35° 2.710+0.30"
W20-2  11.273+0.58" 10.576+1.03" 11.074+0.30°* 4.135£0.37°
W20-3  11.585+0.16° 11.3210.50° 12.536+0.61 4.609+0.34°
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£ K/mm
total length
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0 5 1015202530354045505560 65
§i Ak 111 R 2 /dph
days post hatching
7 FRIFERTEREEMERT. HENEK
Fig. 7 Total length of M. asiaticus with

different transition time of weaning

7/mg

pi
body weight
W
(]
S

%)

0 5 10 152025 30354045 50 55 6065
Ak L R %i/dph
days post hatching
B8 TRF¥RTEMNEEMERF. HENKRE
Fig. 8 Body weight of M. asiaticus with

different transition time of weaning
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Effects of different weaning strategies on the growth and survival rate in larvae
and juvenile of Chinese sucker, Myxocyprinus asiaticus

GUO Zhongdi"?, LIU Yaqiu"’>, HUANG Jing"’>, YAN Zhong’, LIU Benxiang’, WANG Zhijian"*

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
School of Life Science, Southwest University, Chongqing 400715, China;
2. Key Laboratory of Aquatic Science of Chongqing, Chongqing 400715, China;
3. Wanzhou Fisheries Research Institute, Wanzhou, Chongqing 404020, China)

Abstract: In order to study the growth and survival rate of the Chinese sucker (Myxocyprinus asiaticus) under
different weaning strategies, two weaning strategies were adopted to feed the M. Asiaticus, which is from larvae
(9.50+0.84) mg to 60 days post hatching (dph). (1) Three groups were divided depending on different weaning
starting points, 15 dph (W15), 20 dph (W20) and 25 dph (W25), respectively, and each group was performed in
triplicate. The results showed the survival rates of all three weaning groups were more than 80%. The W20 group
had the highest survival rate 91.21%+1.93%, but there was no significant difference among them. The specific
growth rate (SGR) of each group was decreasing. In 35-60 dph period all groups were fed micro-diet until the end
of the experiment, the SGR of W20 and W25 groups was significantly higher than that of W15 group. The
difference between the two groups was not significant. The W25 group had the highest total length and body
weight, which was significantly higher than that of W20 group. The body weight of the W20 group and W25 group
didn’t show significant between each other. (2) Beginning to wean at 20 dph, we divided the fish into three groups
depending on different weaning transition time, 5 d (W20-1), 10d (W20-2) and 15d (W20-3) in W20 group,
respectively. Each group was performed in triplicate. The results showed that: the survival rate of W20-2 and W20-
3 groups was 95.73%+0.60% and 91.21%+1.93%, respectively, there was no significant difference. The survival
rates of this two groups were higher than that of W20-1 group. The SGR of each group was decreasing. In
35—-60dph period all groups were fed micro-diet until the end of the experiment, the SGR of W20-2 and W20-3
groups was significantly higher than W20-1 group. The difference between the two groups was not significant. The
length and body weight of W20-3 group were significantly higher than those of the other two groups.
These results indicated that delaying the starting point and extending the transition time of weaning would promote
the SGR after weaning, total length and body weight of larvae Chinese sucker. But we should try our best to
shorten the feeding time of organism food prey to reduce the cost as much as possible if it has not significant
impact on the growth and survival of the larvae Chinese sucker. In conclusion, starting weaning at 20 dph and a

10-day transition time of weaning are the most appropriate weaning strategy for M. asiaticus in this experiment.
Key words: Myxocyprinus asiaticus; strategies of weaning; growth; survival rate
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