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%
1 1,2 1
(1. 315211; 2. 315010)
(Portunus trituberculatus) , ( )
:>2mm <0.2mm ; Ocm 2cm S5cm  8cm 6
(SPS) , 30—45° 3—6 ,
(142.7£22.52)min, [(0.2427+0.0137) g/gBW]
, , (0.814+0.113)g,
91.5%=23.43%, (FCR) 1.17£0.11 ,
0.2 mm ,5cm (0.2087+
0.0046) g/gBW, , 100% , , (0.791%0.121)g,
88.9%=%3.74%, (FCR) 1.37%0.23, S5cm
(SOD, POD, CAT) , (
) ,
( >5 cm),
S968.25 doi: 10.11693/hyhz20140800212
(Portunus trituberculatus) 2012) ( ,2008) (Romano
s et al, 2000; , 2009; Cui et al, 2012)
s ) (Wu et al, 2007, Juliana, 2009) (Bryars et al,
( ,2012) , 2006; Stickle et al, 2007, , 2008,; ,
, 2010; Liu et al, 2014) (Wan et al, 2011; Mu
s , et al, 2012; Zhang et al, 2014)
( ,2012) , ,
R ( ,2009)
( , 2011, , 2012; ,
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, , 15cm, 20£0.5, (2611)°C,
) ( , 2013) , 9:00 (
( , 2004) ) 4d
(single-crab basket-culture, SCBC), 1.2
, , , L 63<Ww
( , 2013) 45><H 40 cm ,
, , 4 (LPS), >2mm;
; ( ) (SPS), <0.2mm; (MPS): 50%
) LPS + 50% SPS; (NS) ( ,
(animal welfare) (Ashley, 2007) ), 4 (0 cm); 2 em
’ S5cm 8 cm
( ) 15 ( s , 10
’ ) )
’ Scm 15cm
’ 24h 9:00 ,
5d , 50% ,
’ 1.3
’ , ( ),
’ ’ : ( :
, ) [ (SOD),
1 (POD), (CAT)],
1.1 ( ; )
10 ,
( ) (0.8940.14)g (2 (%) (%),
(Mean%SD, n=325, ), (23.39+1.31)mm, (%) ;
(11.07£0.82)mm, (4.81+0.35)mm,
(food ration, g/gBW) ,
2013 6 SONY 2216E (SONY
, 15 m? ( ) ,
, ) ; , 1
x1 BRFBITHS LA
Tab.1 Ethogram of P. trituberculatus activity patterns
(R) (Rs) ( ),
(Rh) , ’
*(A) (Ab)
(As) ,
**(F) (F)

(Fb)

.k
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1.4
(ANOVA),
, P>0.05 . P<0.05 :
P<0.01
Dunn ( ,
2011)
2
2.1
(
2) (LPS) , (Rs),
: (NS)
(Q=3.36, P>0.05) 24 . 1—=2 ,
30—40 min (32.7%1.77),
(43.0415.79) min (MPS) |
(Rh), (As)
(3d), 1

2—3 ,
(116.4%=12.45) min,
(P<0.01)
LPS NS ;

1 cm

40—60 min (46.626.36),
(P<0.05)
(P<0.01)
(SPS) ,
30—45°
3—6 ,
(P<0.05)

(Rh),
(142.7422.52) min,
(P<0.05) MPS
( 2
, (Rs),
LPS 2cm )
(Rs) (
) 1 1—3 , 40 min (38.6%
(68.3#4+19.57) min
(NS) (P>0.05),
NS (P<0.05); 5cm 8 cm

> >

MPS

*2 WRNERDEREMNERRITHRIZM

Tab.2 Comparison in feeding behavior among different treatments

() (min) (min)
LPS Ff/Fb, Rs 1.4+0.37° 32.7+1.77° 43.0+15.79°
MPS Ff/Fb, Rh, 2.6%0.42° 46.6+6.36 116.4+12.45°
SPS FOFD. Rb, 3.540.73¢ 4244523 142.7422.52°
30°—45°,
NS (0 cm) Ff/Fb, Rs 1.5+0.53° 30.943.63° 46.2+13.23"
2 cm F{/Fb, Rs 1.940.84% 38.6+11.73% 68.3+19.57°
5 cm/8 cm FUED, R, 2.6%0.38" 46.2+6.54° 115.649.78°
30°—45°,
a b c (P<0.05)
2.2 (P>0.05); (P<
1 0.01), 2cm (P<0.05)
(NS) , (0.1151£0.0143) g/gBW; 2 cm
(LPS) ,(0.132740.0185) g/gBW; (MPS) 2.3
, (0.197440.0076) g/gBW, (SPS) , (0.2427+
0.0137) g/gBW , P> (2 , NS LPS 4 3
0.05), (P<0.01), , MPS  SPS ;
(P<0.05) , NS LPS 2 3 , MPS
( D SPS 4 ,MPS  SPS
, (0.1151£0.0143) g/gBW; , (0.768+
2 cm , (0.1494+0.0133) g/gBW; 5 cm , (0.2076% 0.124)g  (0.814£0.113)g,
0.0105) g/gBW; 8 cm , (0.2087£0.0046) g/gBW 86.3%+4.88%  91.5%%3.43%,
, (P<0.05), (P>0.05), NS [(0.198+0.312)g, 22.25%==35.38%]



236

46

0.3r
024h 848h o72h @96h @120h

SAAEREEE (9/gBW)

il VTR A=Al

0.3r

024h @48h @ 72h o96h @120h

§‘ -
- |
> 0.2 necy
2 L
gﬂlmﬂ ? B
i@ 0.1 § .
& B
d et
B ? :
0 "Lt

5

WEEE (cm)

Fig.1 The average food ration of the juveniles in different
treatments

LPS [(0.227+0.299)g, 25.52%+27.97%]  2—4
(P<0.01)(  2) (FCR)
NS 11.33+ 3.36; LPS 8.64+1.21; MPS 1.45+0.32; SPS

1.17£0.11 (P<0.05),
(P<0.01), (P>0.05)
(
2) 0cm(NS) 2cm 4 3,
S5cm  8cm ; ,0cm 2cm 5 cm
8 cm 20% 40% 100% 100%
5 cm

> > >

(0.776+0.118) g
87.3%+3.58%
(P>0.05),
2 em [(0.426+
(P<0.01)(  2)

8 cm s
(0.79140.121) g,
88.9%+3.74%,
[(0.19810.312) g, 22.25%+35.38%]
0.217)g, 47.87%+18.27%] 2—4

0 cm

(FCR) 0 cm, 11.33+£3.36;
2 cm, 6.64+1.34; 5 cm, 1.4440.34; 8 cm, 1.37+£0.23
(P<0.01),
(P<0.01), (P>0.05)
2.4
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Fig.2 The moulting and mortality rates and body weight gain in
different treatments

(SOD, POD,
CAT)
) (SPS) , SOD
CAT MPS  (P<0.05), SPS MPS LPS
NS, LPS NS ;POD  MPS LPS
NS (P>0.05) ,5cm 8 cm
s 2 cm
0 cm (P<0.05), CAT ,2cm Ocm
, (
, , )
SPS>MPS>LPS=
NS; : 5 cm 8 cm
(P>0.05), 2 cm
(P<0.05), ; 2 cm
0 cm  (P<0.05), 0 cm
(P>0.05)
3
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Fig.3 Variations in enzyme activity of the juvenile crabs in different treatments
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(Wahl, 1989; Davis et al, 1994; Becker et al, 1996),
) (Svavarsson
et al, 1994) , (Becker et al, 1996)

E

,2cm ( 0.5 cm),
>5 cm
33
) (
, 2008; ,2009) ,
; «C 2
C ) , ,
(Romano et
al, 2006; Stickle et al, 2007; ,2010) ,
(Bryars et
al, 2006; Stickle et al, 2007) (
) ( ) ;
, ( );
, (

46
) ;
(animal welfare) ,
, , 2009.
,8:21—22
> ) , 2010.
, (29): 510—514
) s , 2013.
, 1:72—76
, 2007. . , 3:
54—55
> s , 2012.
,152—153
, 2004. , 6:
61—63
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, 33(6): 964—
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GRAIN SIZE AND THICKNESS OF SAND BOTTOM AFFECT THE GROWTH OF
SWIMMING CRAB PORTUNUS TRITUBERCULATUS IN SINGLE-CRAB
BASKET-CULTURE SYSTEM

XU Yong-Jian',

SHENTU Ji-Kang" 2,

DING Zhang-Ni'

(1. School of Marine Sciences, Key Lab of Applied Marine Biotechnology of MOE, Ningbo University, Ningbo 315211, China;
2. Ningbo Academy of Ocean and Fishery, Ningbo 315010, China)

Abstract

Effects of sand grain size and thickness of sand bottom on feeding behavior and growth characteristics of

swimming crab Portunus trituberculatus in single-crab basket-culture (SCBC) system were investigated in four levels in

grain size (diameter <0.2 mm to >2 mm) and in thickness (0 to 8 cm). The results show that the effect of sand grain size

was obvious as the juveniles preferred to fine-grained sand (< 0.2 mm) for digging and rest in a hole for daily feeding 3—6
times [total (142.7+£22.52) min] at food ration of (0.2427+0.0137) g/gBW, reaching best body weight gain [(0.81410.113) g]
in rate of 91.5%+3.43% and feed conversion ratio (FCR) at (1.17+0.11). In the sand bottom thickness, 5-cm thick or thicker

was ideal, under which food ration was 0.2087£0.0046 g/gBW, no death, 100% moulting rate, body weight gain
(0.791£0.121) g at 88.9%+3.74% in rate, and FCR at (1.37£0.23). In addition, activities of protective enzymes (SOD, PO,

CAT) decreased with the sand coarseness while those of digestive enzymes (amylase, protease, lipase) were the opposite.

Therefore, fine-grained sand bottom in thickness of at least 5 cm is suggested for cultivating the species.

Key words swimming crab Portunus trituberculatus,

feeding behavior; growth

single-crab basket-culture (SCBC);

sand size; sand depth;
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