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2014; , 2016) (Dong et
al, 2006, 2008; , 2012; , 2012a; Sun et
al, 2013; Feng et al, 2015) (
; 160pum, 0.08m?) ,
( , 2004; ,2013) [ (0.7£0.2) (2.5+0.4)mm (2+0.5)mm)],
s 20L ;
(Aurelia aurita), 1000L ,
(Bailey et al, 1983; Purcell, 1983; Titelman et al, 2007; ,
Hosia et al, 2011; , 2016), 19°C , 3031
’ 1.2
1.2.1 ,
( )
> 240L 6
) (8+0.6)cm , 24h,
(Uye et al, 2005; Purcell,
2009) , 24h ’
, (Aurelia aurita) 24h
(Cyanea capillata) (Chrysaora ( ),
quinquecirrha) (Bolinopsis) )
(Bailey et al, 1983; Heeger et al, 1987; Martinussen et , 5
al, 1999; Martin et al, 2001), ’
24h
1 10 50 500ind./L (
’ ’ , (/min) ,
5 ( ) ,
R 10min s
: 18—20°C,
1.2.2 2 (1)
1 ¥e)
1.1 ; (3)
( ) , 24h
2017 6 , )
1.7—23cm 2h,
120—240L , ,
, 18—20°C,

30—31, )



866 50
2
B b
(5ind.) ,
, 3—5Smin , 18.5°C, 30—32,
1—3
R 1 BRMEIEAS L EM
Tab.1 The effect of prey type on the digestion time of C. nozakii
(cm) (ind.) (mm) (ind.) (°C) (L)
6.1£0.4 3 0.5+0.1 5 18.5 15
6.1£0.4 3 0.7+0.2 5 18.5 15
6.1+0.4 3 3.0+£0.5 5 18.5 15
6.1£0.4 3 2.5+0.3 5 18.5 15
6.1£0.4 3 3.3+0.4 5 18.5 15
Fz2 EMXNEKEE LR EEME
Tab. 2 The effect of prey size on the digestion time of C. nozakii
(cm) (ind.) (mm) (ind.) (°0) (L)
8.2+0.6 3 3.0+0.5 5 18.5 15
8.2+0.6 3 10.243.1 5 18.5 15
8.2+0.6 3 21.1£5.0 5 18.5 15
8.2+0.6 3 40.4+9.7 5 18.5 15
4.5+0.3 6 0.7+0.2 5 18.5 15
4.5+0.3 6 2.5+0.4 5 18.5 15
6.1+0.4 3 3.3+0.4% 5 18.5 15
6.1£0.4 3 5.4+0.4° 5 18.5 15
6.1+0.4 3 11.2+0.5°¢ 5 18.5 15
; b: ;C
F 3 BKELERNDISH L E R0
Tab.3  The effect of C. nozakii diameter on the digestion time
(cm) (ind.) (mm) (ind.) (°C) (L)
2.24+0.1 5 0.5+0.1 5 18.5 15
4.5+0.3 6 0.5+0.1 5 18.5 15
6.1£0.4 3 0.5+0.1 5 18.5 15
8.2+0.6 3 0.5+0.1 5 18.5 15
14.5+1.1 4 0.5+0.1 5 18.5 15
2.2+0.1 5 0.7£0.2 5 18.5 15
4.5+0.3 6 0.7+0.2 5 18.5 15
6.1+0.4 3 0.7+0.2 5 18.5 15
8.2+0.6 3 0.7+0.2 5 18.5 15
14.5+1.1 4 0.7+0.2 5 18.5 15
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, 2
1.3
Excel SPSS15.0 (/min) , 1 10 50 500ind./L
T-test s
T-test,
P<0.05; (P=0.981>0.05)
Kolmogorov-Smirnov Levene
90
) 8oL R —&— 1ind./L
, One-Way ANOVA 4 o \» — A= 10indL
: P<0.05 _TOp my AR ~ ~ - 50ind./L
§ Vi i —-- 500ind./L
2 wo L &\ N . --@-- 0ind./L
¥ 501 : i
2.1 W
%'j 401
30
, ( D: (lind./L), 20
15—20min 18cm 65cm,
; 10ind./L, 6min s 10 15 20 25
15cm 77cm, 4h , RERK ()
20—27cm; 50ind./L ; 1
500ind./L, 18cm 72cm, (cm)
36cm. 4h 4—10h Fig.1 Changes in the mean length of tentacles with time in
’ ’ different concentrations of Artemia nauplius
60cm , 10h : , Oind./L
, ; (500ind./L),

7777777772
L LLLLLLLA

%)
Y
N
%
7
%%,

PRUZBIME (/min)

N \ A
2 2N \ A
/ N \ 7
o N\ N\ o
/ N \ /
é & | | é§q& | | §:~:¢< és
0.5 1. 2. 4.0 8.0 16. 24.
918 (h)
Cinda [ J10ind/. P2 50ind. . YN 500ind./L nd./L
2 [ (8+0.6)cm] (/min)
Fig.2 Changes of swim pulse frequency with time in different concentrations of Artemia nauplius
: , 0ind./L
2.2 ; [
) (3.0£0.5)mm (2.5+£0.3)mm]
6.1cm [(3.3+£0.4)mm];
(0.9+0.2) (0.7+0.3)h; [(0.7+0.2)mm],
(1.1£0.2) (1.7+0.4)h; ,

(4.5¢1.4)h( 4 ( 3 5); ,
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50

(G ;
(3.0+£0.5)mm (40.4+9.7)mm , 2.2cm
, (0.9+0.4)h (6.7£1.8)h (  4a); 14.5cm (1.3£0.5)h (0.9£0.1)h,
(0.7+0.2)mm (2.5+0.4)mm | (df=4, F=10.1911, R*=0.6967,
(1.8+0.6)h (3.1+1.1)h ( 4b); P=0.0496,  Sa); ,
(3.3+0.4)mm (11.240.5)mm (df=4, F=1.4547, R>=0.1023,
(4.5+1.4)h (8.242.7)h ( 4c) P=0.3143,  5b)
x4 BARBEFFKBEFHTHLHNERER
Tab.4 The digestion time of C. nozakii under different experiment conditions
(mm) (cm) (mean+SD, h)
0.5+0.1 2.2+0.1 1.3+0.5
0.5+0.1 4.5+0.3 1.1£0.4
0.5+0.1 6.1+0.4 1.1£0.2
0.5+0.1 8.2+0.6 1.2+0.4
0.5+0.1 14.5+1.1 0.9+0.1
0.7+0.2 2.2+0.1 2.1+£0.5
0.7+0.2 4.5+0.3 1.8+£0.6
0.7+£0.2 6.1+£0.4 1.7+£0.4
0.7+0.2 8.2+0.6 1.7+£0.8
0.7+0.2 14.5+1.1 1.9+£0.7
2.5+0.4 4.5+0.3 3.1+1.1
3.0+0.5 8.2+0.6 0.9+0.4
10.2+3.1 8.2+0.6 2.4+0.6
21.145.0 8.2+0.6 3.8+1.2
40.4+9.7 8.2+0.6 6.7+1.8
3.0+0.5 6.1+0.4 0.7£0.3
2.5+£0.3 6.1+£0.4 0.9+0.2
3.3+0.4 6.1+0.4 4.5+1.4
5.4+0.4 6.1+£0.4 5.8+1.5
11.2+0.5 6.1+0.4 8.2+£2.7
x5 BKEBXNAREIEREYELEE One-Way ANOVA Z5RBEMBKER
Tab.5 The result of One-Way ANOVA Test of digestion time with different preys
P
0.001 0.117 0.328 <0.001
<0.001 <0.001 <0.001
0.731 <0.001
<0.001

1 df=44, F=131.13
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s >

3; a: ,df=4, F=10.1911,
R*=0.6967, P=0.0496; b: , df=4, F=1.4547,
R*=0.1023, P=0.3143
2
; 4h

2 )

(Bailey et al, 1983),
lind./L,

113
E

” (Suchman et al, 2000; Titelman et al, 2007)

(Bailey et al, 1983;
Stoecker et al, 1987), Fraser(1969)
«“ ” Bailey (1983) (

10—15 )

(Costello et al, 1998),

(Suchman et al, 2000),

Suchman  (2000)

>

(Purcell, 1983; Olesen,
1995; Purcell et al, 1995; Hansson, 2006),

B

Olesen(1995) ,
, 15°C ,
16—17°C
s 25/min ,
18—20°C, ;

>

, 120—240L

>

(Hamner et al, 1994; Ishii et al, 2003;
2012b),

> >
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3.2
(Martinussen
et al, 1999),
Sind.
, 5ind. s
Sind.
(Cyanea capillata) ( 6)
18.5—22°C
(0.9+0.2)h,
[(0.73£0.25)mm] (2.8+1.2)h,
[(2.2540.33)mm]
(3.6£0.7)h, (4.9£0.6)h
Fraser(1969)
, Martinussen  (1999)
(Purcell, 1991), ,
(Uye et al, 2005),
) 3mm
40.4mm, 6h;
0.7mm 2.5mm, 1—1.4h;
3.3mm 11.2mm, 3.7h (
4, 4 ;
, (Calanus
finmarchicus) 0.5—1mm 2.04mm,

4h (Martinussen et al, 1999;

Martin et al, 2001); 40mm
110mm, 18h
(Loginova et al, 1967) Hansson(1997) , 11—
20cm 230mm ,
(32h),
(2.2—14.5cm)
( 5a),
( 5b); Martinussen  (1999)
(4—15cm)
y=16.953x70"(x: ;v
); Uye  (2005) (Acartia),
(Calanus sinicus)
(2—30cm)
7
6 KARGR
I RIAHRSR
5 .
T 4}
B
) 7
2 -
1+
“TrExEm | mex
[SLINES
6

Fig.6 Digestion times of C. nozakii with gelatinous preys,
copepod and fish
4 6

>
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33
, (
(Heeger et al, 1987; Martin et ) ,
al, 2001),
( 6 [(2.5+0.4)mm]
(Clupea harengus) , 1.1h ,

(Heeger et al, 1987; Martinussen et
al, 1999; Martin et al, 2001)
4—22°C ( 6),
22°C,

B

=6

2.7h

25.2h

, Martinussen  (1999)

, Purcell(1983)

BIAN FigRKE. AREKEHLRERMR

Tab.6  Previous studies on the digestion time of Aurelia aurita and Cyanea capillata

(cm) (mm) (ind) (O (D) ()
(Aurelia aurita)
0.95+0.12  Calanus finmarchicus  2.04+0.19 3 5 0.3 23.104£2.73 Martin et al, 2001
1.28+0.19 C. finmarchicus 2.04+0.19 3 10 0.3 4.45+0.89 Martin et al, 2001
1.03+0.14 C. finmarchicus 2.04+0.19 3 15 0.3 2.63+0.80 Martin et al, 2001
1.25+0.22 C. finmarchicus 2.04+0.19 3 20 0.3 4.62+1.12 Martin et al, 2001
0.43—5.40 C. finmarchicus 2.34 1 9.5 0.3 3.74 Martinussen et al, 1999
- C. finmarchicus - - 7 - 24 Arai, 1997
1.36+0.17 Temora longicornis  0.76+0.09 3 5 0.3 4.67+1.52 Martin et al, 2001
1.49+0.17 T. longicornis 0.76+0.09 3 10 0.3 6.26+0.94 Martin et al, 2001
1.37+0.98 T. longicornis 0.76+0.09 3 15 0.3 6.61+1.17 Martin et al, 2001
1.25+0.24 T. longicornis 0.76+0.09 3 20 0.3 2.33+0.58 Martin et al, 2001
0.87—1.30 T. longicornis 1.00 1 9.5 0.3 3.21 Martinussen et al, 1999
3.00 Copepod - 1 7 - 3.50 Sullivan et al,1994
0.45—1.35 P S?;j;gcztlzf”s 0.14 1 9.5 0.3 3.7 Martinussen et al, 1999
10.00 Acartia omorii 0.50 - 19 - 1 Uye et al, 2005
10.00 Oithona davisae 0.50 - 19 - 1 Uye et al, 2005
<5.00 Clupea harengus 1 12 6 2.5 Fraser, 1969
2.00—7.50 C. harengus 10.96 1—4 9.5 0.3 3.68 Martinussen et al, 1999
1.80—2.40 C. harengus 7—9 10 5 1 18.9 Heeger et al, 1987
1.80—2.40 C. harengus 7—9 10 10 1 12.2 Heeger et al, 1987
1.80—2.40 C. harengus 7—9 10 15 1 8.2 Heeger et al, 1987
1.80—2.40 C. harengus 7—9 10 22 1 3.8 Heeger et al, 1987
<5.00 C. harengus 5—7 1 11 - 5 Moller, 1984




(Cyanea nozakii)

873

>

(cm) mm)  (nd) (O @) (h)
1.20—1.40 C. harengus 11 - 11.5 5 4—6 Bailey et al, 1983
<5.00 Mytilus sp. 30 1 12 6 12 Fraser, 1969
0.35—1.45 Artemia 0.53 1—8 9.5 0.3 1.45 Martinussen et al, 1999
(Cyanea capillata)
0.20—10.00 Copepod - - - 22 1.7 Fancett, 1988
0.35—0.80 C. finmarchicus 2.04 1 5 0.3 23.26 Martin et al, 2001
0.56—1.14 C. finmarchicus 2.04 1 10 0.3 20.34 Martin et al, 2001
0.46—0.76 C. finmarchicus 2.04 1 15 0.3 8.07 Martin et al, 2001
0.64—1.28 C. finmarchicus 2.04 1 20 0.3 6.55 Martin et al, 2001
3.70—10.60 C. finmarchicus >1.00 5 9.5 0.3 2.01 Martinussen et al, 1999
3.70—9.40 C. finmarchicus 0.50—1.00 5 9.5 0.3 1.52 Martinussen et al, 1999
0.46—1.10 T. longicornis 0.76+0.09 3 5 0.3 22.70 Martin et al, 2001
0.46—1.18 T. longicornis 0.76+0.09 3 10 0.3 21.88 Martin et al, 2001
0.64—1.28 T. longicornis 0.76+0.09 3 15 0.3 10.60 Martin et al, 2001
0.70—1.80 T. longicornis 0.76+0.09 3 20 0.3 5.62 Martin et al, 2001
0.20—10.00 Fish eggs - - - 22 53 Fancett, 1988
3.40—29.00 Aurelia aurita 16—270 1 9.5 0.3—40 15.1 Martinussen et al, 1999
8.50 A. aurita 70 - 7—12 - 9.5 Plotnikova, 1961
10 A. aurita 40 - - - 6 Loginova et al, 1967
15 A. aurita 150 - - - 20—25 Loginova et al, 1967
11—20 A. aurita 230 - 15—17 300 32 Hansson, 1997
3.6—11.6 Bolinopsis 13—80 1 95 032 1.85  Martinussen et al, 1999
infundibulum
3.6—11.6 Phialella quadrata 7—24 1 9.5 0.3—2 1.75 Martinussen et al, 1999
0.53—0.82 Balanus nauplii 0.78 1 5 4.66 4.66 Martinussen et al, 1999
4
s > S R , 2014. 2005 2013
, i . ,36(2): 146—154
« 5 B 5 , 2016. 2015 5
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> 195—204
> > s , 2016.
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,2012.

, 43(3): 401—405
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Abstract

Cyanea nozakii, as a common jellyfish distributed in offshore China, its quantity fluctuated in recent years.

Blooms of this jellyfish often cause enormous ecological, economic, and societal losses in the blooming areas. In the

present study, changes in the length of tentacles and swim pulse frequency with time were measured under different prey

concentrations, to reveal the feeding behaviors of C. nozakii. Moreover, the influencing factors of digestion time were

studied to offer the basic data for qualitative and quantitative predation rate in the field. The results suggested that prey

concentrations had marked effect on the length of tentacles, but no significant effect on the swim pulse frequency. It was

indicated that C. nozakii could sense the surrounding preys by adjusting the length of tentacles, rather than by changing its

swimming state. The prey types and sizes had significant effects on the digestion time. At 18.5°C, C. nozakii digested small

medusae in (0.9£0.2)h, copepods in 3.2h, and fishes in 4.9h; the digestion time for copepod, Aurelia coerulea, and fish

tended to increase significantly with increasing prey size. The digestion time tended to linearly decrease with increasing C.

nozakii size when Artemia was offered as prey, whereas it had no significant change when copepods was offered as prey.

Hence, the results demonstrate that the effect of C. nozakii size on digestion time varied with prey types.
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