43 3 Vol.43, No.3
2012 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2012

(Aurelia sp.1) (Skeletonema
costatum) (Prorocentrum donghaiense)

Q. 266071; 2.
100049; 3. 266071)

, 4623cells/(ind-h)  4118cells/(ind-h)
, 174671cells/(ind-h)  47218cells/(ind-h)

Q178.1; Q958.885.3

(Aurelia aurita)

( , 2002), ,
: (Purcell, 2005; Pur-
cell et al, 2007; , 2004; Sun et al, 2011)
( , 2010) (Bamstedt
70°N—40°S , et al, 1994, 1999; Purcell, 1997)
(Hernroth et al, 1985; Ishii et al, 1995; Lucas, 1996; ,
Lucas et al, 1994; Mdller, 1980; Omori et al, 1995;
Schneider, 1989), (Olesen et al, 1994; Ishii et al, 2004,
* (973)  , 2011CB403603 ; , KZCX2-YW-Q07-01
, 40876083 ; , 201005014 , E-mail: sunnyzhengs@gmail.com

: , , , E-mail: sunsong@qdio.ac.cn
1 2011-12-31, : 2012-02-28



446 43
Hansson et al, 2005; Magller et al, 20073, b) ,
, 3mm 25mm
) , 1.3
1.31
: (batch culture feeding
, experiments) Frost(1972) ,

, (Sun et al,
2011)

(Southward, 1995; Kerstan, 1977; Bamstedt et al,
2001) Bémstedt (2001)
, Takashi(2011)

e (Skeletonema

costatum) (Prorocentrum donghaiense),

1

1.1
(Skeletonema costatum)
19.5°C+0.5C,
4000Ix fI2

(Prorocentrum donghaiense),
L:D=14:10,

1.2

4—6h

(
1 6x102 6x10° 6x10% cells/ml,
1x10% 1x10%® 1x10%cells/ml)

1000ml . 18
, 3
: ( 100Ix),
20°C, 24h ,
Oh  24h , 0.1
ml
CR [ml/(ind-h)] IR [cells/(ind-h)]
Frost(1972)
CR = (VIN)X(InC—InCy) / t
IR = CRx(Cy—Cy) / (InCy—InCy)
, CR [ml/(ind-h)],
;IR [cells/(ind-h)],
Vv
(ml); N (ind); Co
(x10%cells/ml); C;
(x10%cells/ml); Cy
(x10%cells/ml); t (h)
1.3.1, 1
1.3.2
: 7d,
131
1.3.3

4—6h ,



3 : (Aurelia sp.1) (Skeletonema costatum) (Prorocentrum donghaiense) 447

1000ml , 1 : Nl o on 1250 =
3 = 20t A {200 T
T —#-IR 2
, ( 2 15} % e 1150 £
100Ix), 207C, 6h I S
= 10f 4100 2
) ) ﬁ 50 \\%/,/ X
s 5t = T 150 B¢
| - e F T 3 i
0 . .
20um 2.19 13.18 5566 C
Wang  (1986) 251 170 ~
= -<-- CR i S
] ' < 20f B P 60 D
24h, Turner Designs T N % 150 £
, (1997) £ 151 N - 140 %
E ol % N Joo %
b e R {20 <
2 5l 7 N v
2 o ° el ke {10 %
0 Lol - o
21 0.42 2.60 13.48
21.1 BRABREERE /(< 10%cells-ml™)
1 2 , 2
Fig.2 Effects of different microalgal species and cell densities
on the feeding of ephyrae of Aurelia sp.1
A. ) B.
4623cells/(ind-h)  4118cells/(ind-h) cells/(ind-h) ,
, 174671cells/(ind-h) 47218
121 16 —~ (3
[ N = '
= 10} - CR i P
X - IR e 14 £ ’
2 o6} . yd k2]
= 138
504- \‘\ // ) 2.1.2
ll}?i' A \\\ // 12 2
ﬁ% 0.2k A IIIIIIIIIIII ’<g_ e 14 % 1 ' ’
~ T “~~_(> )
[ g
0.0 0.54 ' 6.11 ' 59.43 o % 18497cells/(ind-h)  1434cells/(ind-h)
1.21 15 —~
T 1.0} B ~o-CR E 14 f 1693cells/(ind-h) ~ 160cells/(ind-h)
- -~ IR / E 10
2 osf / 13 @
S ooal ] Tl ya 12 %
w 0.4 ol S
2 / < =
= 0.2f 11 B¢ 2.2
L - o
0.0 il . o 4 ,
0.37 1.67 1.70
BRBMRBE/(x10°cells-mI)
1

Fig.1 Effects of different microalgal species and cell densities
on the feeding of polyps of Aurelia sp.1
A ; B.



448

43

2501

200

150

100}

50+

BEX/(x10%cells-ind"-h™")

BEE/(x10%cells-ind™-h™")

o KIBIR
= BORE

10 20

o KIRIK

30 40 50 60 70

—

5

BRBREBRE /(< 10°cells-ml™)

10 15 20

Fig.3 Ingestion rates of polyps and ephyrae of Aurelia sp.1 feeding
on different microalgal species and at different cell densities

=1

A

; B.

TERLE M AT R KA A R R IR B R IR

[cells/(ind-h)]

Tab.1 Feeding [cells/(ind-h)] on the different microalgal spe-

cies of adapted polyps of Aurelia sp.1

1693 18497
160 1434

(Southward, 1995; Kerstan,

1977; Bamstedt et al, 2001) Bamstedt (2001)

10d

Rhodomonas baltica,

0

Bamstedt  (2001)

, Rhodomonas
baltica

24h,

10 (1 ) :

Takashi(2011)
(Heterocapsa triquetra  Prorocentrum mini-
mum  Akashiwo sanguinea Gyrodinium instriatum
Cochlodinium convolutum)
Takashi(2011)

BARBBE /(<10 3cells mi")

o 139 13.19 54.40 0
= 2 N e A {-w0Ff
£ -4t AN ., S
< AN AN 1-20 £
'-5 _6 r AN N
N ., (2]
£ -8+ \\ S 1-30 %
- N \'\.\ -~ O
\E’ o <-CR N /"{\ 1740 te
Mo-12r T A 1-s0 £
2 -14r -m- IR o
¥ 16} 1760 @
~18l l70 ™
o 0.18 1.31 8.06 0
z :; : i\.\ -<-CR IIIQ 41-2 :
E . e , ke
s N =R B 14 f
s r 3
E -5r \\\ //’ 1-6 =
= 6 S =
LR 4 S T \ 18 Z
}w_ig —8 I A R B?F
HT ot 1-10 Vi
I

A
o
r
L
1
-
N

Fig.4 Effects of different microalgal species and cell densities
on the feeding of medusae of Aurelia sp.1
A. ; B.

13.16x10%cells/ml 57405cells/(ind-h),



3 : (Aurelia sp.1) (Skeletonema costatum) (Prorocentrum donghaiense) 449
14.75x10%cells/ml
47218cells/(ind-h) ,
(1999)
17.83  206.52pgC/ind, ) , 1997
. , 28(6): 579—587
95
, ) , 1999. )
’ , 21(1): 114—
121
) , , , 2010.
25mm . ,28(1): 126—132
) ) , 2002. ( 27 )
’ . : ,1—8
, ) , 2004.
. , 19(5): 10—12

Olesen  (1994)

(Calanus finmarchicus) Bamstedt (1994)

Pitt  (2007) )

, (Noctiluca scin-

tillans) ,

tillans ,

N. scin-

Bamstedt U, Martinussen M B, Matsakis S, 1994. Trophodynam-
ics of the two scyphozoan jellyfishes, Aurelia aurita and
Cyanea capillata, in western Norway. ICES J Mar Sci, 51:
369—382

Bamstedt U, Lane J, Martinussen M B, 1999. Bioenergetics of
ephyra larvae of the scyphozoan jellyfish Aurelia aurita in
relation to temperature and salinity. Mar Biol, 135: 89—098

Bamstedt U, Wild B, Martinussen M B, 2001. Significance of
food type for growth of ephyrae Aurelia aurita (Scyphozoa).
Mar Biol, 139: 641—650

Frost B W, 1972. Effects of the size and concentration of food
particles on the feeding behavior of the marine planktonic
copepod Calanus pacificus. Limnol Oceanogr, 17: 805—815

Hansson L J, Moeslund O, Kigrboe T et al, 2005. Clearance rates
of jellyfish and their potential predation impact on zoo-
plankton and fish larvae in a neretic ecosystem (Limfjorden,
Denmark). Mar Ecol Prog Ser, 304: 117—131

Hernroth L, Grondahl F, 1985. On the biology of Aurelia aurita
(L.): 2 Major factors regulating the occurrence of ephyrae
and young medusae in the Gullmar Fjord, western Sweden.
Bull Mar Sci, 37: 567—576

Ishii H, Tadokoro S, Yamanaka H et al, 1995. Population dy-
namics of the jellyfish, Aurelia aurita, in Tokyo Bay in 1993
with determination of ATP-related compounds. Bull Plank-
ton Soc Japan, 42: 171—176

Ishii H, Kojima S, Tanaka Y, 2004. Survivorship and production
of Aurelia aurita ephyrae in the innermost part of Tokyo Bay,
Japan. Plankton Biol Ecol, 51(1): 26—35

Lucas C H, Williams J A, 1994. Population dynamics of the scy-
phomedusa Aurelia aurita in Southampton water. J Plankton
Res, 16: 879—895

Lucas C H, 1996. Population dynamics of Aurelia aurita (Scy-
phozoa) from an isolated brackish lake, with particular ref-
erence to sexual reproduction. J Plankton Res, 18: 987—
1007

Maéller H, 1980. Population dynamics of Aurelia aurita medusae



450

43

in Kiel Bight, Germany (FRG). Mar Biol, 60: 123—128

Mgller L F, Riisgard H U, 2007a. Feeding, bioenergetics and
growth in the common jellyfish, Aurelia aurita, and two hy-
dromedusae, Sarsia tubulosa and Aequorea vitrina. Mar
Ecol Prog Ser, 346: 167—177

Magller L F, Riisgard H U, 2007b. Population dynamics, growth
and predation impact of the common jellyfish, Aurelia aurita,
and two hydromedusae, Sarsia tubulosa and Aequorea
vitrina in Limfjorden (Denmark). Mar Ecol Prog Ser, 346:
153—165

Kerstan M, 1977. Untersuchungen zur Nahrungsdkologie von
Aurelia aurita Lam. Diplomarbeit, Universitat Kiel, Kiel, 1—95

Olesen N J, Frandsen K, Riisgard H U, 1994. Population dynam-
ics, growth and energetics of jellyfish Aurelia aurita in a
shallow cove. Mar Ecol Prog Ser, 124: 63—72

Omori M, Ishii H, Fujinaga A, 1995. Life history strategy of
Aurelia aurita (Cnidaria, Scyphomedusae) and its impact on
the zooplankton community of Tokyo Bay. ICES J Mar Sci,
52: 597—603

Pitt K A, Kingsford M J, Rissik D et al, 2007. Jellyfish modify
the response of planktonic assemblages to nutrient pulses.
Mar Ecol Prog Ser, 351: 1—13

Purcell J E, 1997. Pelagic cnidarians and ctenophores as preda-

tors; selective predation, feeding rates and effects on prey
populations. Ann Inst Oceanogr Paris, 73: 125—137

Purcell J E, 2005. Climate effects on formation of jellyfish and
ctenophore blooms. J Mar Biol Assoc U K, 85: 461—476

Purcell J E, Uye S, Lo W T, 2007. Anthropogenic causes of jelly-
fish blooms and their direct consequences for humans: a re-
view. Mar Ecol Prog Ser, 350: 153—174

Schneider G, 1989. The common jellyfish Aurelia aurita: stand-
ing stock, excretion and nutrient regeneration in the Kiel
Bight, western Baltic. Mar Biol, 100: 507—514

Southward A J, 1995. Observations on the ciliary currents of the
jellyfish Aurelia aurita. J Mar Biol Assoc U K, 34: 201—216

SUN Xiaoxia, Wang Shiwei, Sun Song, 2011. The key processes,
mechanism and ecological consequences of jellyfish bloom
in China coastal waters. Chinese Journal of Oceanology and
Limnology, 2(29): 491—492

Takashi Kamiyama, 2011. Planktonic ciliates as a food source for
the scyphozoan Aurelia aurita (s.l.): Feeding activity and
assimilation of the polyp stage. J Exp Mar Biol Ecol, 407(2):
207—215

Wang R, Conover R J, 1986. Dynamics of gut pigment in the
copepod Temora longicornis and the determination of in situ
grazing rates. Limnol Oceanogr, 31: 867—877

THE GRAZING OF AURELIA sp.1 ON SKELETONEMA COSTATUM AND
PROROCENTRUM DONGHAIENSE

ZHENG Shan*?3  SUN Xiao-Xia!, SUN Song*?
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Abstract The effects of different microalgal species and cell densities on the feedings of polyps, ephyrae and medusae
of Aurelia sp.1 under controlled laboratory conditions were investigated. Two species of microalgae, Skeletonema costatum
and Prorocentrum donghaiense, were used. Different microalgal species and cell densities had significant effects on the
feedings of polyps, ephyrae and medusae. With the increasing of microalgal cell desities, the ingestion rates (IR) of polyps
and ephyrae increased while the clearance rates (CR) decreased. The maximum IR of polyps on S. costatum and P. dong-
haiense were 4623 and 4118 cells/(ind-h), respectively, while the maximum IR of ephyrae on S. costatum and P. dong-
haiense were 174671 and 47218 cells/(ind-h), respectively. At similar microalgal cell densities, the IR of ephyrae on S.
costatum were higher than those on P. donghaiense, and the IR of ephyrae were higher than those of polyps. The adaption
of microalgae made IR of polyps increased about ten times. Medusae did not feed on S. costatum and P. donghaiense.
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