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dauricus ) 8(A. schrenckii) S10940110( ) S10930055(T;) S10930056(T,)
1251-Cor
(234.4+5.17) g : ,
(31.3£0.23) cm R 37°C , 45 min,
, , , 4C 3 600 r/min 20 min,
3.30 m*/h cpm
1.2 SREF*k
= WIL*x100;
3d 15e¢cm 500 mL = (W W) [ 1rty):
’ = 100(InWo—InWy) /(t2—t1);
= 100(W,—W)n/F,
3d 3d
=Fl[n(W=W)];
= 200F/[(WytW)n(t,—t1)];
’ = (Wals=W\Is)/( t-1));
, 8:00 16:00 23:00 W L (cm): F
: (gsti 1 s W W, (8); s
2y, .
’ A , (m%); 5 n
6 9 12 15kgm’, SDI SD2 SD3 SD4 1.3 HELAHE
, SD1 SPSS17.0 ,
3 HACH (One-ANOVA)  Duncan
, 9:00 17:00 2 pH
70 d , P<0.05 ,
12 h + (Mean+SD)
5, MS-222(200 mg/L) ) 9%%%%
2.1 KHBAR
’ 1 mL ; (0~30°C)
, , 4C 12 000 r/min [13] , pH
10 min, s 1
-80C
) (RIA)
Y- ( , SN-695B) 2.2 BAERAT
(T3) (Ty), (T3) 30d
£1 KEsH
Tab.1 Water quality parameters (mean = SD) at four stocking densities
(d)
0~10 10~20 20~30 30~40 40~50 50~60 60~70
(C) 10.2+0.03* 11.3+0.04* 12.1£0.06" 13.8+£0.11* 14.6+0.15% 15.8+0.22% 16.3+0.27%
(mg/L)  8.98+0.15% 9.10+0.19* 9.05+0.23* 9.02+0.39% 8.95+0.55% 9.07+0.54* 9.04+0.66°
pH 6.8+0.05? 6.9 £ 0.09" 7.0+0.15% 7.2+0.20° 7.1+£0.25% 6.9+0.18* 7.1£0.20°
(P<0.05), (P>0.05)( )
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Fig. 2 Effect of crowding stress on T, concentration in

hybrid sturgeon serum
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Fig. 3 Effect of crowding stress on cortisol concentration in
hybrid sturgeon serum

23 BABEMKEXRGERMEGT R
, 0.64~0.67,
, 0.68~0.74 ,
0.74 sp2
(P>0.05)
( 2
70 d
( 3
(P<0.05)
SD1 ,
SD2 , SD3
SD4
(P<0.05)
3 WwEANE
- - (HPT)!,
(TRH)
(T3) (T4),
37



e IRkE REPOATS

R2 FREIMAEE KK, KREMEHENVRENREE
Tab. 2 Mean total length (mean + SD), mean weight (mean + SD) and condition factor (CF) of initial and final measurement at
different stocking densities

(cm) (8 (cm) (8
SD1 33.28+1.14% 231.0+1.44° 0.64+0.05° 41.73+0.79* 507.8+10.52° 0.69+0.04°
SD2 33.37+0.62° 230.9+1.27° 0.63+0.04° 39.40+0.79° 450.7+9.34° 0.74+0.05°
SD3 33.25+0.99° 230.9+1.35° 0.64+0.60° 38.71+0.67° 411.5+6.08° 0.71£0.07°
SD4 32.95+0.95" 230.9£1.17° 0.67+0.71° 37.31+0.80° 384.1x11.2¢ 0.68+0.81°

R3 AREXBEAERRMRFTEE THEKIER

Tab.3 Growth indexes of hybrid sturgeon cultured at different densities

SD1 SD2 SD3 SD4
(g/d) 3.51+0.04° 2.85+0.03° 2.61£0.05° 1.92£0.04¢
(%) 1.60+0.05% 1.62+0.06% 1.54+0.01% 1.12+0.08°
(%) 88.68+3.96* 94.13+4.61* 78.79+1.27* 65.2242.21°
(%) 1.12+0.05% 1.14+0.05% 1.10+0.03% 1.04+0.11°
(%) 0.64+0.21% 0.67+0.02% 0.74+0.00° 0.91+0.20°¢
(g/(m*d)) 39.17+1.75° 59.56+2.92° 72.60+£1.22° 60.06+1.71°
[15-16]
, HPT R (26] s (Oreochromis
ijayan alvelinus fontinalis niloticus ,
\% (7 Salvel l 1
s (271 (Pagrus pagrus) ,
30 d (28]
T4 T3 >
(3. 18] ,40d
[17]
- - (HPT) 1! ;
(CRH), (ACTH), , )
(20-21]. : SD1 SD2 ,
, , (291, (Salmo gairdneri) ,
> ; , 8d ,
[22] [4]
[23-25] [30]
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Effect of stocking density on growth performance and mecha-
nism of physiological response in hybrid sturgeon

ZHANG Mo’, LI Ji-fang’, WEN Hai-shen’, BU Yan', NI Meng', REN Yuan-yuan,
LAl Chang-qing?, LIU Chuan-zhong?
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2. Shandong Xunlong Sci-tech CO.LTD, Sishui 273211, China)
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Abstract: To study the effect of stocking density on growth performance and mechanism of physiological response
in hybrid sturgeon, an experiment was performed on large-sized hybrid sturgeon (HusodauricusQ X Acipenser
schrenckiid), with an initial weight of 243 g per fish, at a stocking density of 6 (SD1 group), 9 (SD2 group), 12
(SD3 group), and 15 kg/m® (SD4 group) over a 70-day period. Results showed that daily weight gain decreased sig-
nificantly (P<0.05) with increasing stocking density. Moreover, increasing density resulted in a decrease in specific
growth rate and growth efficiency, with the best specific growth rate and growth efficiency in the SD2 group.
However, density had an indistinguishable effect on relative fatness. In the study, serum thyroxine (Ty), triiodothy-
ronine (T3), and cortisol were significantly affected by stocking density. Ts and cortisol levels increased signifi-
cantly (P<0.05), whereas the T4 level decreased (P<0.05) over breeding time. The results indicate that the change in
neuroendocrine activity affect the serum physiological indices, which can influence growth performance in experi-

mental fish. Therefore, we suggest that 9 kg/m’ as an appropriate stocking density for aquaculture.
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