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Tab. 1 The composition of feed of post-spawned cultured Acipenser sinensis (%)
Feed Moisture Crude protein Crude fat Ash Phosphorus Calcium
Mallotus villosus 75.20 14.39 7.68 2.55 0.37 1.36
Self-designed diet 64.01 24.44 5.73 2.49 0.31 0.66
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(Serum thyroid-stimulating hormone, TSH) (12 28 ),
T3 (Serum T3, TT3) T4 (Serum T4, TT4) s
T3 (Serum free T3, FT3) T4 ( ), 20d
(Serum free T4, FT4) (Calcium, Ca®") , ,
(Phosphorus, P*") (Magnesium, Mg*")
(Glutamate-pyruvate, ALT) 4 ,
(Aspartate aminotransferase, AST) , ,
(Alkaline phosphatase, ALP) , 5
(Cholinesterase, CHE) (Total protein, TP) , 4 ( 2
(Albumin, ALB) (Globulin, GLB) ,
(Triglycerides, TG) (Total cholestero, , ,
CHO) (Glucose, GLU) ( ) 4
(OLYMPUS AU400) ,
, 0.52%—
(ADVIA Centaur CP) 2.04%, 0.39%—1.60%
14 2.2
: (Growth rate of length, GRL):
GRL=(, NL)/l ( 1), , 189
: (Growth rate of weight, GRW): 192 cm, 555 63.5kg
GRW=(W, W)W, , 5.00% 3.23%,
, L b (cm); W, W, 44.16%  23.30%
(kg) 2.91%
SPSS 13.0 2.65% 15.73% 5.56%,
(ANOVA) , 2.3
P<0.05 +
, , 15 , 6
, Ca®* P AST CHE GLU RBC
2.1 ( 5 ) , 9 TT4 FT4
, ALP TP ALB GLB CHO TG Hb
, 2 , ( 8—11 )
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Tab.2 The feeding behaviour of post-spawned cultured Acipenser sinensis during the recovering in the aquarium
/
Mony __Feeding quantity (%) Swimming area and depth Swimming balance Feeding activity
Female Male Female Male Female Male Female Male
12 0.40 0.39 3—4, + ++ + ++++
1 0.91 0.87 3—4, + -+ +++ -+t
2 1.05 0.94 1—o6, — 3—4, ++ 4+ 4+ 4+
4 1.40 1.28 3—4, 3—4, +++ ++++ ++++ -+
5 2.04 1.60 3—4, 3—4, ottt ++++ ++++ ++++
RN ()t ()t (G F ()

Note: ++++means the best degree; +++means the better degree; ++ means the worse degree; + means the worst degree
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Fig. 1 Changes in the body length and the body weight of post-
spawned cultured Acipenser sinensis during the recovering
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Tab. 3
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Comparison of the blood indices between the post-spawned female and the referenced female during recovery (n=4)

The post-spawned female

The referenced female

Blood index 2012.12  2013.03  2013.06 2013.09 2012.12 2013.03 2013.09
TSH (uIU/mL) 0.02 0.02 0.02 0.01 0.01%0 0.02+0 0.010

T3 TT3 (ng/mL) 0.02 0.02 0.64 1.26 0.33+0.04 0.330.11 0.47+0.08
T4 TT4 (ug/dL) 0.01 0.02 0.13 0.36 0.48+0.22 0.38+0.10 0.23+0.13
T3 FT3 (pg/mL) 0.01 0.19 5.02 6.39 2.56+0.15 2.89+0.26 2.67+0.44
T4 FT4 (ng/dL) 0.02 0.04 0.20 0.25 0.1620.12 0.15+0.10 0.24+0.08
Ca® (mmol/L) 0.86 1.68 1.71 1.84 1.93+0.07 1.91£0.06 1.83£0.07
P** (mmol/L) 3.28 2.13 2.19 2.88 2.6540.20 2.3240.12 2.40£0.20
Mg (umol/L) 0.98 0.97 0.89 0.88 0.90+0.08 0.89+0.07 0.81+0.08

ALT (U/L) 1.0 1.5 35 6.0 2.4+0.8 2.540.6 3.842.6
AST (U/L) 110.5 61.5 75.5 81.0 75.6£17.7 50.8+11.8 65.3£17.8

ALP (U/L) 23.0 31.4 27.4 73.5 109.9+51.9 72.4+13.7 56.0+7.0

CHE (mmol/L) 69.0 1575 187.5 124.0 193.3+25.0  141.3+12.4  133.840.1
TP (g/L) 2.50 20.10 33.65 33.90 390.59+£1.85  40.1142.84  37.75+4.37
ALB (g/L) 0.75 6.30 11.50 12.30 13.1842.24  12.5521.69  12.55+1.86
GLB (g/L) 1.75 13.80 22.15 21.60 27.04+0.91  27.56+2.87  24.40+3.24
A/G 0.48 0.46 0.52 0.57 0.5120.11 0.46+0.08 0.52+0.09
CHO (mmol/L) 0.26 2.10 1.34 2.85 3.96+0.26 3.39+0.54 3.11%0.55
TG (mmol/L) 0.14 2.10 0.74 1.77 1.83+0.40 1.7740.68 1.7540.65
GLU (mmol/L) 0.58 1.36 1.34 2.10 1.30+0.20 1.83+0.34 2.31+0.89
RBC (10'%/L) 0.18 0.59 0.46 0.59 0.55+0.12 0.59+0.12 0.52+0.09

Hb (g/L) 34 55 74 74 807 8545 83£13

Ht 12.2 21.1 26.9 21.9 31.245.3 30.843.4 29.1433

R4 BEEFRAFRREHENRERSSRALR

Tab. 4 Comparison of the blood indices between the post-spawned male and the referenced male during recovery (n=4)

The post-spawned male The referenced male

Blood index 2012.12 2013.03  2013.06  2013.09 2012.12 2013.03 2013.09
TSH 0.02 0.02 0.02 0.01 0.01+0 0.02+0 0.01+0.01
T3 TT3 0.02 0.01 0.26 0.52 0.33+£0.21 0.32+0.22 0.22+0.14
T4 TT4 0.02 0.77 0.21 0.33 0.70+0.16 0.33+0.21 0.35+0.24
T3 FT3 0.19 1.29 2.46 2.84 2.14+0.96 1.94+0.62 1.38+0.58
T4 FT4 0.04 0.82 0.40 0.17 0.31+0.10 0.15+0.17 0.16+0.11
Ca** 1.22 1.70 1.80 1.75 1.90+0.14 1.86+0.10 1.81£0.07
p* 2.16 2.37 2.67 2.34 2.59+0.42 2.23+0.21 2.33+0.02
Mg*t 0.97 0.98 1.06 0.99 0.92+0.07 0.91=0.04 0.92+0.06

ALT 2.5 2.5 2.0 4.0 2.3£1.0 1.3£0.5 3.3£1.7
AST 133.0 56.0 51.5 103.0 82.5+£18.0 58.5+17.5 83.8+23.7
ALP 23.9 21.3 232 25.6 71.2436.3 57.8423.7 50.5+17.4
CHE 230.0 93.5 80.0 182.0 171.1+48.9 124.0+33.7 116.3+£36.7
TP 8.45 29.00 38.10 38.70 43.90+5.83 41.384+4.31 38.45+3.20
ALB 4.00 9.15 18.80 13.50 18.93+0.69 17.89+0.74 17.68+1.36
GLB 4.45 19.85 19.30 25.20 25.00+5.22 23.49+4.48 21.43+£3.20
A/G 0.90 0.46 0.97 0.54 0.78+0.14 0.78+0.16 0.86+0.12
CHO 0.85 1.86 0.93 1.55 2.66+1.29 2.14+0.80 2.21+0.95
TG 1.52 1.20 0.77 1.04 2.30+0.45 1.88+0.87 1.91+1.12
GLU 1.49 1.35 1.37 1.81 1.40+0.44 1.81+0.44 1.84+0.58
RBC 0.17 0.52 0.56 0.41 0.56+0.10 0.63+0.12 0.51+0.10

Hb 20 40 57 62 7510 75+4 78+8
Ht 6.1 27.2 222 26.7 28.8+£3.9 30.3+£3.2 30.0+£2.9
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THE POST-SPAWNED RECOVERY OF CULTURED CHINESE
STURGEON ACIPENSER SINENSIS

ZHANG Xiao-Yan'?, DU Hao', WEI Qi-Wei', ZHANG Yan-Zhen?, WANG Yan-Peng’, CAI Jing-Jiang?®,
LIU Zhi-Gang', QIAO Xin-Mei' and XIONG Wei'

(1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture of China, Yangtze River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 2. Beijing Xinwoda Marine Technology Co. Ltd
(Beijing Aquarium), Beijing 100081, China)

Abstract: In this study, we recorded the feeding behavior, the growth indicators and the blood indices for 11 months
after the spawning of cultured Chinese sturgeon. The growth indicators and the blood samples of the 2 referenced groups
were also analyzed, and these 2 groups were in the slow gonad development stage and the same age as the female and
male post-spawned individuals. We tested 22 blood indices that included red blood cells (RBC), hematocritvalue (Ht),
Hemoglobin (Hb), serum calcium (Ca®"), phosphorus (P**), magnesium (Mg”"), glutamate-pyruvate (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP), cholinesterase (CHE), magnesium (Mg), total protein (TP), albu-
min (ALB), globulin (GLB), albumin/ globulin (A/G), total cholestero (CHO), triglycerides (TG), glucose (GLU), serum
thyroid-stimulating hormone (TSH), serum T3 (TT3), serum T4 (TT4), serum free T3 (FT3), and serum free T4 (FT3).
We found that the re-feeding of the post-spawned sturgeons can be induced with Mallotus villosus, the preferred feed of
the two sturgeons before the controlled reproduction. Then the sturgeons started to feed on self-designed diet composed
of Mallotus villosus, Scomberomorus niphonius, Loligo chinensis and Penaeus vanname. The feeding of the
post-spawned female was initially abnormal due to the weakness, and then the feeding quantity increased to 2.04% of
the body weight (to 1.60% of body weight in the post-spawned male at the same time) and the feeding turned back to
normal 7 months post-spawning. As the feeding quantity increased over 9 months of recovery, the post-spawned cultured
sturgeons showed the higher growth rates of the body length (5.00% and 3.23% for the female and the male respectively)
and the body weight (44.16% and 23.30% for the female and the male respectively) than those of the two referenced
groups. The concentrations of TT3, TT4, FT3, FT4 and many other blood indices of the two post-spawned sturgeons
were lower than those of the two referenced groups in the early recovery, then most of the indices increased nearly to the
average levels in the referenced groups, and the levels of TT3 and FT3 were much higher than the average values in the
two referenced groups. These implied that the two post-spawned sturgeons were recovered. Our data suggested that re-
fined culture technique could effectively improve the recovery and elevate the growth rate of the post-spawned cultured
sturgeon (especially for the female). Our study is also crucial for the reuse of cultured Chinese sturgeon resources and
for improving the fecundity after re-maturation.

Key words: Acipenser sinensis; After-spawning; Feeding behavior; Growth; Serum thyroid indicators; Blood cell indi-

ces; Serum biochemical indices



