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R R (YSIS56MPS) ,
, 5 8 15 ,
, 50% 3
1
1.1 (234.6+21.3) pum, (164.2+18.2) um
, 26~30°C
; (
> 5% )
4 h, 3 h , , 3
60 /mL
D ’ s
(86.83+1.76) pm, (65.90+1.64) pm , ,
45 L R
1.3
1 , 50% + (x+SD) ,
(Isochrysis zhanjiangensis) ; SPSS16.0 One-way ANOVA
(Chaetoceros muelleri) , Duncan
(Chlorella vulgaris) ,
1 : 0.05
x1 FTRABFEETEHYHERERRRE 2
Tab.1 Daily food ration for Scapharca subcrenata larvae at
different larval stocking densities 21
x10* ind-mL™"
/(ind'mL"™") stocking density >
stocking stage 2 5 8 14 20 pH (P>0.05, 2),
0-6 day 0 to day 6 0.5 1.0 2.0 3.0 4.0
6-14 day6todayl4 15 30 60 9.0 12.0
14-24 day 14 to day 24 2.5 5.0 10.0 15.0 20.0 (P<0.05,
1.2 2) 2 ind/mL 5ind/mL
5 , , 8 ind/mL
2 5 8 14 20ind/mL( 35L, 14 ind/mL 20 ind/mL ,
7 175 28 49 70 2 ind/mL 5 ind/mL
), 3 2 (P<0.05) 20 ind/mL
30 , R 0.0887 mg/L
pH 8 ind/mL ,
(P>0.05) 14 20 ind/mL



235

K2 TEMFEETKRSHMEN

Tab. 2 Changes of water quality parameters in different stocking density

n=4;x +SD
/(ind'mL™") stocking density
parameter
2 5 8 14 20
/°C temperature 31.15+0.22° 30.97 £0.03* 31.88+0.64° 30.83£0.15* 31.09+0.08*
/(g'L™") salinity 32.56 +£0.38% 31.89+£0.22° 31.77+£0.19° 32.39+£0.30° 3293 +0.26°
pH 8.02+0.03° 7.99+0.01° 7.92+0.01% 8.01 £0.02° 7.97£0.02°

/(mg-L™") ammonia 0.011 = 0.004°
0.004 £ 0.001°*

6.34 + 1.56°

(mg-L™") nitrite

(mg-L™") dissolved oxygen

0.016 = 0.007°
0.005 = 0.002°
6.26+0.18°

0.025 £ 0.002°
0.005 + 0.000°
6.27 + 0.32°

0.089 + 0.002¢
0.008 + 0.001°
5.77 £ 1.25°

0.059 + 0.005°
0.008 + 0.002°
5.89+1.17°

(P>0.05),

(P<0.05).

Note: The same superscript or containing relation means the differences are not significant (P>0.05), while different superscript or intersec-

tion relation means the differences are significant(P<0.05).

>

(P<0.05) ,
(P<0.05)
, 14 20ind/mL
(P<0.05),
20 ind/mL , 577 mg/L
2.2
(1 6 ,2ind/mL 5 ind/mL
(P<0.05),
(P>0.05) 10
2 ind/mL
(P<0.05), 5 ind/mL 8 ind/mL
s 14 ind/mL 20 ind/mL
(P<0.05) 14
20 ,2ind/mL 5 ind/mL
R 2 ind/mL

Sind/mL 8ind/mL 14 ind/mL 20 ind/mL(P<0.05)
6 ,2ind/mL 5 ind/mL 8 ind/mL
14 ind/mL 20 ind/mL
(P<0.05) 8 , 2 ind/mL

, 2 ind/mL>5 8

14 ind/mL>20 ind/mL(P<0.05) 14
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5 ind/mL

B

(P>0.05),
2 ind/mL (P<0.05)
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(P>0.05),
(P<0.05).
Fig. 1 The impact of different stocking density on the growth
of Scapharca subcrenata larvae
The same superscript or containing relation means the differences
are not significant(£>0.05), while different superscript or intersection
relation means the differences are significant(P<0.05).

5 ind/mL>8 ind/mL>14 ind/mL>20 ind/mL(P<0.05)
2.3
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: 20
(P<0.05) 2 ind/mL 18 yi=4: 75D cC o ‘;E upgz{lz;yers
. & 16 o'z middle layers
3 ind/mL ’ ’ gg 14 e N2 lower layers
80%, (P>0.05, 2) 2312 E
. . i g 10
8 ind/mL 14 ind/mL w58 aB, abD
. TE 6
20 ind/mL , =2y
(P<0.05) 20 ind/mL : |
8 14
0
’ ’ 35.24% JHFEE FE (ind-mL™)
stocking density
20 a a =4; %SD
2 80 1 b R 3
=70
2 60 f
Z 50 (P<0.05);
Z d
e 40 (P<0.05).
¥ 30 Fig. 3 The impact of different stocking density on settlement
E %8 density of Scapharca subcrenata larvae
0 Different small letters mean under the same stocking density,
2 5 8 14 20 settlement density of larvae was significant different at differ-
Jil SR B A(ind-mL ™) ent layers of substrate (P<0.05). Different capitals indicate
stocking density under the same layers of substrate, settlement density of larvae was
significant different under different stocking density (P<0.05).
? 20 ind/mL
(P>0.05), mnd/mL -,
(P<0.05). (P<0.05) 5 ind/mL,
Fig. 2 The impact of different stocking density on survival of > > (P<0.05)
Scapharca subcrenata larvae .
The same superscript or containing relation means the differ- 14 ind/mL,
ences are not significant(P>0.05), while different superscript or (P<0.05)
intersection relation means the differences are significant(P<0.05). ’
(P>0.05)
2.4 2.5
2
(P<0.05) 8 3 ,
ind/mL>5 20 ind/mL>14 ind/mL>2 ind/mL( 3)
, (P<0.05) 8 ind/mL
2 ind/mL 8 ind/mL 4
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Tab. 3 Effects of different stocking density on the settlement time, density and size of Scapharca subcrenata larvae

n=4; X +SD

/(ind-mL™") /d /(ind-cm?) 1% ( x ) /um settle-
density settlement time settlement density average metamorphosis rate ment size (shell lengthxshell height)

2 4.67 +0.58° 2.41+1.55° 36.50 +0.10° 289.33 +3.19° x 208.64 £ 2.55°

5 4.33+0.58" 10.13 + 2.84° 33.54+0.01° 293.15+ 1.629x 205.72 + 4.61°

8 4.67+0.58° 14.70 + 3.39¢ 37.28 £ 0.04° 285.69 + 1.84" x 193.44 + 1.66°

14 833+ 1.15" 6.00 + 0.62° 8.83 + 0.00° 273.28 + 4.43*x 191.85 + 1.47°

20 7.67 +1.53° 9.37 + 1.45° 11.78 £ 0.02° 282.53 +3.47°x 189.57 £ 3.52°

(P>0.05), (P<0.05).

Note: The same superscript or containing relation means the differences are not significant(P>0.05), while different superscript or intersec-

tion relation means the differences are significant(P<0.05).
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14 20 ind/mL
, 7~8 d(P<0.05) ,

(P<0.05) 8 ind/mL
(P<0.05), 15 ind/ cm?
5 20 ind/mL >
14 ind/mL >2 ind/mL 14
20 ind/mL
(P<0.05), (P>0.05)
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293.15 um  205.72 pm
14 ind/mL
(P<0.05) 2  8ind/mL
(P>0.05)
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Effect of stocking density on growth and survival of bloody clam
(Scapharca subcrenata) larvae

GAO Xiaolong', LI Li*, KONG Lingfeng', LI Qi'

1. Fisheries College, Ocean University of China, Qingdao 266003, China;
2. Marine Biology Institute of Shandong Province, Qingdao 266104, China

Abstract: We performed experiments at stocking densities of 2, 5, 8, 14, and 20 larvae/mL to determine optimal
larval density for hatchery culture of bloody clam, Scapharca subcrenata. Larval developmental stages from
D-veliger to settlement and metamorphosis were included. The results indicated that total ammonia nitrogen (TAN)
and nitrite increased significantly with increasing stocking density (P<0.05). TAN and nitrite levels in the 20 lar-
vae/mL group reached maximum values of 0.089 mg/L and 0.008 mg/L, respectively. Dissolved oxygen (DO)
concentrations decreased significantly with increasing stocking density (P<0.05), and DO concentrations in the
14- and 20-larvae/mL groups were lower than those in the other treatments. Larval growth decreased significantly
with increasing stocking density (P<0.05). A density of 5-8 larvae/mL appeared to be optimal for normal S. sub-
crenata growth. Larval survival rate decreased with increased stocking density, and survival rate was 35% in the
20 larvae/mL group(P<0.05). Larvae reared at 8 larvae/mL exhibited comparatively higher settlement density than
that of the other stocking density groups(P<0.05). Comparatively higher settlement density was observed on the
lower substrate layer than that on the upper and middle layers (P<0.05). Settlement time was prolonged and the
size of the settled larvae decreased as stocking density increased (P<0.05). Therefore, a stocking density of 5-8
larvae/mL is recommended for large-scale seed production.
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