2012 11, 19(6): 1034-1042 . .
Journal of Fishery Sciences of China 5}1' 0 i’b\ X

DOI: 10.3724/SP.J.1118.2012.01034

FRC EBC, A, WAH L Ak

L. , 430070;
2. , 130118;
3. , 130033
. (Pseudogrus fulvidraco)
, , 10 mm , 933%
35 ,
1 b

5 )3 , 15
PESES: S96 XHkFRERD: A X EHE: 1005-8737—-(2012)06-1034-09

(Artemia) )

[2-7]
) (Pseudogrus fulvidraco) ,
20 80 , ,
EPA ,

Yets HER: 2011-12—-06; 1&iT HEA: 2012-03-27.
E&mE: ( 20040208-1); ( 2006 29 ).
1EE =T (1964-), , , , : FRAE 2 . E-mail: huangquan2008@yahoo.cn



6 : s , 1035

, 6:00 18:00 l
; lh
6 20 (
1 28 ),
° 1%
) 5%; 30/
) 150 /
[8-17] [8-12]
, 4 5
000
, ( 0.0001 mm) ,
TG-328A
( 0.1 mg)
. [2-3, 13] ’ 50 g
4
11 1105 °C ;
2008 5 -2009 10 :
2009
) : HP5890 11 FID
36 h
1.2 : [14-15]
, 5 10 15
19
20 cmx20 cmXx15 cm s
2 , 25 pH 8.0 ,
36 h 4 ;
(80 cmx57 cmx46 cm) 5000 (4 (24£1)C ,
) 6.0 mg/L, 8:00 19: ,
00 , (19+£1)C ; ,
20d , 7 8h 1 ,
30 43h 48
h 57h 65h 72h 81h 8 h 96h 105h ,
113h 120h , 1 11 6

, 24 h( 28°C 2 000 Ix)



1036 19
tre=17; 1,121 4
30 g 4 R 5
3, 5- 67.7%~68.5%
; 53.9%~54.8%
1.3
(One-way ANOVA) 2.3
, 1 44d,
, 5.0 8.0 mm, ,
P 0.05, ,5d 8.1 9.0 mm
Mean£SD, R
SPSS16.0 9.0 mm
9 ) )
5 10 15 30
2.1 123 19
) 5
) 1 000
30 , 16
, (51.07£0.29)% ( ) , 53.3%, 456
(24.84+0.28)% ( ), ; 18 10
) : ( : 2000
1= 3) 30 , 29
) . 93.3%,
EPA  (10.12+0.81)% ( ), 84 , 64
EPA, , , 15 5000
DHA. . 30 )
2.2 , 100%,
) 218 , 159
4 5 ; 05 , 4
x1 mELHHEEEEMNEERSE
Tab.1 Contents of crude rotein and crude lipid of Artemia nauplius
/um(WW) /ug (WW) /%(DW) /%(DW)
item body length body weight crude protein crude lipid
Nauplii 66.10+£36.40 1.82+0.10 51.07+0.29 24.84+0.28
:WW-  ,DW-

Note: WW-Wet weight, DW—Dry weight.
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Tab.2 Amino acid contents composition of Artemia nauplius

®3 HBLPHAEHEREE

Tab.3 Fatty acid contents composition of Artemia nauplius

%; DW %; DW
amino acids contents fatty acid /% contents
Asp 4.04+0.45 Cis:o 11.57+1.13
Thr 2.00+0.21 Cis:1 18.71£1.25
Ser 2.23+0.19 Cis.o 4.94+0.34
Glu 6.09+0.49 Cis: -9 20.61+1.57
Pro 2.2240.15 Cis:inr 11.89+0.83
Gly 2.39+0.21 Cis: 2n6 4.72+0.32
Ala 2.730.16 Cis:3na 3.16+0.16
Cys 0.260.03 Ca0:4n6 0.92+0.04
Val 2.31+0.13 Cao: sn3(EPA) 10.12+0.81
Met 0.88+0.05 > SFA 16.51£1.28
Ile 2.20+0.26 > MUFA 51.21£2.39
Leu 3.28+0.32 > PUFA 18.92+1.40
Tyr 1.39£0.09
PHe 2.0240.12 , 5 , 10
His 1.14+0.10 90% , 3
Lys 3.61£0.34
Arg 3.37+0.28 6
total amine acids content(TAA) 41722234 24
24.1 7
essential amino acids content(EAA) 2037171 ,
F4 EPREFHEBERKMKRENEKERL
Tab.4 The growth of the body length and body mass of larvae and juveniles catfish of Pseudogrus fulvidraco
X £SD

- egg and soybean milk group

nauplius group

sample code /mm body length /mg body mass /mm body length /mg body mass
1 5.75+0.17 1.55+0.23 5.75+0.17 1.55+0.23
2 5.80+0.21 1.58+0.24 5.82+0.19 1.59+0.27
3 5.89+0.26 1.70+0.34 5.924+0.23 1.77£0.30
4 6.56+0.21 1.89+0.31 6.60+£0.24 1.91+0.41
5 7.80+0.29 2.00+0.50 7.82+0.26 2.08+0.49
6 7.89+0.30 2.55+0.45 7.91+0.31 2.59+0.55
7 8.00+0.32 2.98+0.67 8.10+0.28 3.02+0.61
8 8.28+0.31 3.40+0.77 8.29+0.30 3.45+0.68
9 8.40+0.29 4.19+0.65 8.41+0.27 4.28+0.75
10 8.63+0.30 5.10+0.80 8.65+0.33 5.17+0.86
11 8.72+0.36 5.99+0.90 8.78+0.36 6.03+£0.93
12 9.44+0.87 6.80+1.00 9.46+0.70 6.87+1.10
13 10.60+0.54 10.89+2.37 10.64+0-51 11.04+2.66
14 10.90+0.85 16.56+4.11 10.96+0.83 16.76+4.20
15 15.01+1.14 49.00+12.86 15.01£1.19 49.40+13.96
16 15.40+1.23 65.37+£23.00 15.42+1.20 65.87+20.01
17 15.71+1.22 79.10+£21.20 15.77+1.26 79.16+21.20
18 16.22+1.67 85.24+22.34 16.32+1.70 85.46+24.40
19 16.89+1.12 107.00£29.20 16.94+1.24 107.11£28.60
20 18.56+1.45 121.23+30.73 18.65+1.65 121.38+31.36
21 19.89+2.16 161.58+39.78 20.13£2.76 162.49+40.00
22 20.13+2.88 194.98+78.10 20.30+2.79 195.82+68.70
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Tab.5 The survival rate of larvae and juveniles catfish of Pseudogrus fulvidraco

item larvae juveniles /% survival rate
, 5000 2695 53.9+1.85
nursery fed with egg yolk and soy milk nursery 5000 2740 54.841.62
5000 3425 68.5+1.71
nursery fed with Artemia nauplius 5000 3385 67.7+1.45

®6 EPETHAENBEREERFRE

Tab.6 The obturation degree of stomach and feeding rate of larvae and juveniles of Pseudogrus fulvidraco

/%

obturation degree of stomach n
sample code feeding number feeding rate
1 2 3 4 5
1 9 3 2 2 0 0 30 16 533
2 1 5 4 6 5 4 30 28 93.3
3 1 3 4 7 8 7 30 30 100

KT FREKNMEREFTEERS

Tab.7 The approximate composition of yellow catfish Pseudogrus fulvidraco in developmental periods

%
item yolk-sac stage larvae opening stage juvenile stage
moisture 72.20+1.06° 71.79+0.73" 70.64+1.00°
crude protein 15.54+0.51° 16.46+1.27° 18.16+0.76¢
crude lipid 9.260.11° 9.66+0.08" 9.94+0.10°
crude ash 2.76+0.08° 3.16+0.09° 3.25+0.11°
(P<0.05).
Note: means with diffrerent letters in the same line are significant at P<0.05.
, /WHO
: (P> :
0.05), (P>0.05)
, (P<0.05) , (P>0.05),
, (P<0.05)
(P<0.05) ,
2.4.2 8
2.4.3 9
( 9 , 16 9
, 55.0% 2,
60.0%; s ; 4
40% , FAO/WHO
(EAA/TAA) 40% , , (P>0.05),
(EAA/NEAA)
60% FAO (P<0.05)
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Tab.8 The amino acid contents of yellow catfish Pseudogrus fulvidraco in different developmental periods

%

amino acids

yolk-sac stage

larvae opening stage

juvenile stage

Asp 5.13+0.32° 5.58+0.24° 5.34+0.40°

Thr 2.74+0.13* 2.96+0.16° 2.89+0.21°

Ser 2.88+0.13° 2.97+0.15° 2.84+0.18°*

Glu 8.18+0.41° 9.11+0.42° 8.72+0.35°

Gly 3.31£0.11° 3.46+0.09° 3.50+0.12°

Ala 3.50+0.21° 3.33+0.23° 3.3740.24°

Val 2.67+0.14° 2.55+0.15% 3.07+0.17°

Met 1.81+0.08* 1.81£0.04° 1.7740.07

Tle 2.58+0.21° 2.59+0.20 ° 2.86+0.26 "

Leu 5.17+0.32° 4.83£0.29*° 5.01£0.31°

Tyr 1.64£0.07° 1.58+0.06* 1.76+0.06

PHe 2.61+0.15% 2.53+0.13° 2.66+0.14°

Lys 4.63+0.25° 5.10+0.32° 4.91+0.27°

His 1.33+0.03 1.26+0.03° 1.3240.05°

Arg 3.58+0.14° 3.66+0.23° 3.50+0.17°

Pro 3.41%0.12° 3.43+0.15° 3.98+0.21°
Total amine acids content (TAA) 55.242.12 56.8+2.33 57.5+2.26
Essential amino acids content (EAA) 22.241.12 224133 23.2+1.26

(P<0.05).

Note: Means with diffrerent letters in the same line are significant at P<0.05.

(P<0.05),
, (P<0.05)
, (P<0.05),
, (P<0.05)
, (P<0.05),
, (P<
0.05)
25
, 15

) 10,1

x99 TREKMEREFEREREKS S
Tab.9 The fatty acid content s of yellow catfish Pseudogrus
fulvidraco in different developmental periods

%

larvae opening

fatty acids ~ yolk-sac stage stage juvenile stage
Crao 0.56+0.05 0.55+0.06" 0.87+0.08"
Ciso 14.96+1.26" 19.73+1.92° 23.79+1.53°
Cieu 2.85+0.13" 4.46+0.24° 11.99+0.87¢
Cigo 8.46+0.57" 13.64+0.92° 16.19+0.88°
Cis 12.18+0.73° 13.91+0.67° 15.81+0.75"
Cisa 2.38+0.18° 2.49£0.16° 5.04+0.37°
Cisia 1.40:£0.09° 1.49+0.08° 1.600.11°
Cas(EPA)  2.88+0.19° 3.77+0.23 4.30+0.28°
(%21? " 1.57+0.06" 1.940.14° 2.33£018°
> SFA 23.98+1.21° 33.92+1.54° 40.85+2.02°
> MUFA 15.03+1.10° 18.37+1.17° 27.80+1.32°
> PUFA 8.23+0.67° 9.69+0.83 13.27+1.74°
(P<0.05).

Note: Means with diffrerent letters in the same line are significant

at P<0.05.
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Tab.10 The specific activity of amylase, protease, and lipase in yellow catfish Pseudogrus fulvidraco in different develop-
mental periods

U/mg

item yolk-sac stage larvae opening stage juvenile stage

amylase 2.235+0.064*° 4.611£0.121° 1.102+0.045°

protease 2.33840.067° 4.084+0.052°" 0.452+0.073 ¢

lipase 1.426+0.052° 4.198+0.077°" 0.935+0.069 ¢

: (P<0.05).
Note: Means with diffrerent letters in the same line are significant at P<0.05.
5 , 1 ,
(2.23540.064) U/mg, 5 DHA :
(4.611£0.121) U/mg, 1 EPA, DHA
15 (1.102+0.045) , [1-7]
U/mg, ,
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1d (2.338+0.067) U/mg
5d (4.084 ,
0.052) U/mg, 1d ,
, 15 (0.452+0.073) U/mg ,
) 3.2
[8, 11] [9] [10]
1 (1.426+0.052) U/mg, e
5 d (4.19840.077) U/mg , 1d )
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The changes in growth, survival, food intake and body composition
of Pseudogrus fulvidraco larvae and juveniles fed with Artemia nauplii

HUANG Quan'?, JIANG Su’, Qi Kechong®, XIE Congxin', SU Lin'

1. Fisheries College, Huazhong Agricultural University, Wuhan 430070, China;
2. College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China;
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Abstract: The larval stage of the yellow catfish (Pseudogrus fulvidraco) is a critical period during cultivation. The
choice of weaning food has been the technical difficulty that has most plagued yellow catfish aquaculture. The use
of artificially hatched Artemia nauplii as food source for larval yellow catfish aquaculture was assessed, in order to
facilitate the large-scale factory production of yellow catfish nurseries. The changes in the growth, survival, food
intake and body composition of the yellow catfish larvae and juveniles fed with Artemia nauplii were assessed
using experimental analyses. As the larval growth and development progressed, the feeding rate and the relative
size of the stomach gradually increased, growing up to 10 mm in size. Feeding rates were 93.3%, and most of the
individual stomach filled to the 3—5 degree level. Yellow catfish larvae and juveniles fed with Artemia nauplii
experienced changes in proximate nutrient levels, amino acid and fatty acid contents over the different growth
periods. Amylase, protease, and lipase activities were detectable on the first day after hatching. During the initial
feeding period (day 5-15) the specific activities of these three digestive enzymes were relatively high. On day 15,
the specific activities of the digestive enzymes returned to a low level. Artemia nauplii is nutrient-rich and
high-quality food source of a suitable size for the yellow catfish larvae and juveniles.

Key words: Artemia nauplii; Pseudogrus fulvidraco; larvae and juveniles; food organism; growth; survival rate;
feeding ability; body composition



