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Tab. 1 Concentrations of the aquacultural drugs in
acute toxicity tests

(mg/L)
}?Q‘SS&",%?S 200 297 354 420 5.00
KMnO, 200 238 283 336 4.00
CuSO,.H,0 200 283 400 566  8.00
HCHO 2500 3290 4330 5699  75.00
NaCl 10000 10678 11402 12175 130000
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Fig. 1 Changes of initial feeding rates of starvated Pseu-
dobagrus ussuriensis larvae
22 EE& X
2.2.1 i
fi
2.2.2 fligé

, i (3.50+£0.24)g]

Marine Sciences / Vol. 35, No. 4 /2011

27



HRRE REORTS

, (R=0.909 3, P<0.001)

#2 FRKEBFHTESHREUENERS S
Tab. 2 Suffocation points of Pseudobagrus ussuriensis at
different water temperatures

(C) (mg/ L)
7 0.36+0.04
12 0.51+0.02
19 0.65+0.02
22 0.80+0.04
27 0.89+0.05
30 1.41+£0.05
2.2.3 i
(220.2) ,
fi 3 , ,

g :
(R= 0.881 6, P<0.05)
*3 TRAMBSHERSNEES

Tab. 3 Suffocation points of Pseudobagrus ussuriensis
with different body weights

(2) (mg/ L)
1.32+0.09 0.93+0.06
4.15+0.21 0.80+0.04
12.68+0.68 0.74+0.03
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F4 SHENEBAMESHERGENGRTENZN
Tab. 4 The effects of five aquacultural drugs on the mortality of Pseudobagrus ussuriensis larvae

(%)
(mg/L) (h) 24 h 48 h 72 h 96 h
2.00 0 0 0 0
2.97 23 3 7 17 17
CuSO,.H,0+ 3.54 16 17 47 53 60
FeSO, .7H,0 4.20 13 43 67 87 87
5.00 8 100 100 100 100
09791 0.975 029 0.986 588 0.964 841 0.950 962
2.00 0 0 0 0
2.38 22 33 53 70 70
KMnO, 2.83 15 60 73 77 83
3.36 16 83 93 97 97
4.00 10 100 100 100 100
0.912 29 0.975 272 0.910 693 0.841 758 0.829 837
2.00 0 0 0 0
2.83 31 0 30 53 77
CuSOLH,0 4.00 19 3 53 80 90
5.66 12 13 97 100 100
8.00 9 100 100 100 100
0.913 02 0.878 938 0.936 76 0.843 008 0.727 697
25.00 0 0 0 0
32.90 21 10 10 17 20
HCHO 43.30 16 33 47 50 63
56.99 16 70 77 87 87
75.00 8.5 100 100 100 100
0.951 63 0.995 318 0.984 177 0.972 249 0.953 806
10000 0 0 0 0
10678 38 0 3 10 13
NaCl 11402 23 3 17 27 43
12175 12 43 87 93 100
13000 11 100 100 100 100
0.935 09 0.899 03 0.938 678 0.952 546 0.960 636
, PNR
, PNR ,
(31 , fie% fi
100%, 7 10 , 4d, ,
PNR 13
759 14" #2670 1d"! ; PNR
’ . ﬁfd(m%’zo 0 5 32 BREMEHEES
6d(18 20 HI 25 264 ,
, ficz ,
(7 047 0.78 mg/L

, PNR,

E)
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%5 SHMENABANESAERENE LCy REERESH
Tab. 5 Acute toxicity of five aquacultural drugs toward Pseudobagrus ussuriensis larvae

LCs LC5095%
(h) (mg/ L) (mg/ L) (mg/L)
24 4.11 3.83 4.40
CuS0O,.H,0+ 48 3.71 343 4.02 034
FeSO, .7H,0 72 3.49 323 3.76 ’
96 3.44 3.19 3.71
24 2.70 248 2.94
KMnO 48 2.51 232 271 0.24
! 72 2.40 224 257 '
96 2.37 222 2.54
24 6.37 5.87 6.90
48 3.61 3.11 4.19
CuS0,.H,0 .
I 7 3.00 262 3.45 0.27
96 2.67 2.34 3.05
24 47.35 41.87 53.54
48 . 39. .
HCHO 44.62 49 50.43 4.03
72 42.18 37.37 47.59
96 40.31 35.72 45.50
24 12205.91 11948.81 12468.53
48 11726.79 11475.76  11983.30
NaCl 1135.56
72 11551.06 11275.71 11833.14
96 11355.58 11082.62 11635.27
(0.208~0.398 mg/L)!'™; mg/L, 0.5 0.7 mg/L, i
, 0.064 mg/L
ficz (0.36~1.41 mg/L) 0.85mg/L (22]
( fi: ,
0.113~0. 225 mg/L)!"™  ( 0.47~0.78 mg/L)!"" ,
( 0. 208~0. 398 mg/L)!'®*], 3.3.2 i3
( 1.20~2.82 mg/L)? ( ,
1.22~3.06 mg/ L)% , ,
[23]
fi ,
fi
, 2 mg/L , fii
0.24 mg/L,
. fi: ,
33 LAREMeEshast 5 AFAEGGx
2R
3.3.1 i 3.3.3 i
( b @"L\EZ 9
) fi 0.27 mg/L,
2) 0.34 0.5 0.7 mg/L ,
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335 2 ,
1% 4% 3 10 min,
) ) [1] . [M]. ,
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, , [2] ) . [M].
e , 2005: 202- 205.
> LA
3 . fige
1 135.56mg/L, Bl o » B
— =5
3.3.6 5
" [J]. , 2001, 14(2): 1- 3.
; = [4] : , .o L
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> > [J]. , 2001, 14(2): 4-6.
>z 6 ; [5] : , . g .
. 2006, 3: 13-17.
*6 GHEMESHMUFEGEN SHELEGNZS 6] . 1.
RE LR
Tab. 6 Comparison between the safety concentrations of > 1991, 15(4): 348-358.
five aquacultural drugs for Pseudobagrus us- (7] » Karber’s Method.
suriensis and for other fish . -
(mg/L) [M]. : , 1993: 163.
1£(0.34), (8] , . [M].
CuSO4~H20+ [24]
0.445 :192-231.
FeSOLTHLO ( ) ) , 1989: 192-231
(1.04) ! [9] Houde E D. Fish early life dynamics and recruitment
(0.24), variability[J]. Amer Fish Soc Symp, 1987, 2: 17-29.
KMHO4 (0217) 2ol [10] > > >
(0.6109)27 [J1,
#2(0.27), , 1998, 22(1): 33-38.
CuSO4-H,0 (0.21) 2% [11] , , ) (7.
(0.45)2% , 2004, 19(1): 62-65.
(4.03), [12] , . fiy
HCHO (7.5) 84 1. , 2002, 17(1):
(15.23) B0 20-24.
NaCl fi%(1135.56), [13] Yin M C. Natural death in early life history of fish [J].
(1863)" Acta Hydrobiologica S inica, 1996, 20(4): 363-372.
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Pseudobagrus ussuriensi: the point of no return, suffocation
point, and sensitivity to five aquacultural drugs
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Abstract: Pseudobagrus ussuriensis was studied for its initial feeding rate, point of no return (PNR), suffocation
point, and acute toxicity of five aquacultural drugs to through an ecological method. At 22 23 | the maximum
value of the initial feeding rate was100% in the seventh day after hatching. The PNR of larvae appeared on the 13th
day after hatching. The suffocation point of Pseudobagrus ussuriensis was positively correlated with water tem-
perature (R=0.909 3, P<0.001) and negatively correlated with body weight (R=—0.881 6, P<0.05). At 24 25
condition, the safe concentrations of CuSO4+FeSO, (Ratio 5:2), KMnO,, CuSO,, HCHO, and NaCl to Pseudoba-
grus ussuriensis were 0.34, 0.24, 0.27, 4.03, and 1135.56 mg/L, respectively. The sensitivity Pseudobagrus us-
suriensis toward the five commonly-used aquacultural drugs was KMnO,> CuSO,> CuSO,+FeSOy4(Ratio 5 : 2)>
HCHO> NaCl.
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