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B E: LIPEAIFIEEE (Cereus sinensis Verrill) MR SLIG X5, 38
T BRI R B MR AT IR AN AR MR A 5, R 5 I R AN B R MR Ty v e 4
i ESEMAAE KK, LI5S R, B0 FUR UM TR Bk 77 %
BEMRERKEMERARBE % F 33.3 ind/m” [50.0 ind/m’
66.7 ind/m” .88.3 ind/m” F1 100. 0 ind/m* X} 3& M K B2 H
AEE RNFEBABSANAR R 88 el % 18 25 MR AE K
EZREE. SEEHKEBLO T 4 XK—Ket, MR AR EE, KO
FEHAEHKER 0.84% , M EMKBIRA 1 R—IK.2 R—IKH 3 R
—RIESEMAA KR, HOREREKFINAE 1.30% X b 4R
PRHEEHIZE 1.0 o/d AT, BEAKBTRE, KO SERAHEKSR
AR0.97% ,MEREREKRT 1.5 g/d B, GEMEO R ERIY

KERTF 1.25%,
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mE—FE R ekERzs Y, KEEFEEH
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1.1 EIes#

ASLH T 2014 4 4 -5 F  LEILIRE 1Y
FAEARFE B L##T. NTILEE g
MK, BT HEFRG T, L&, SRAEK
ZrhHEE IR DO R A IR 22 ~26 C,
TLEEH 20 ~26,pH Ry 7.8 ~8. 6, 1B EIEHILE S
mg/L DL o SEEFZKAEMAS 4 60 cm x 50 cm x
30 om, IENFHA KBRS (IR RAH L TR ,
WPZIE N 20 em, HEASSC 50 3 B2 7K 1 B 45
F,EBFTARGREHAX, KA RAAHE
ML, BRAFIRE R LRAR N4 A3 H -5
A 3 BAb, HAthsemmtE#h4 H 13 H -5 A 13
Ho
1.2 WHZE
1.2.1 REJEEE LR

BB 0 o b J5a 35 3% 2 A TG I o 35 R 4.
BHPERE FF H R G HEENMEL 10 H,
AP KTENTRESR 2 d, BHKE 3 1MEE,
B R A% 0 FEL B R B i S Y, R T PR =V
ENMEOBERKN,

1.2.2 ARREAEKEEREFRLR

K5 5495 A B.C.D fl E, H 535
B R B RN H RIFREZE A& 10,15.20.25
130 B, 5EE 4504 33. 3 ind/m” .50. 0 ind/
m®.66.7 ind/m’.88.3 ind/m*> F1 100. 0 ind/m’,
TR 2 d, BHAREINER., BRERER
MRERE IR, R RN RS EMEAOME
(U
1.2.3  A[E#RERHE SR LR

SR BRI AR SCIR A 3 4158
xR, AL R F R HRIFHIEENMEL
10 H fiisg s 2 d, BARE3INER. BX
e R BRA
1.2.4  R[EERHE R AT IR 3 57 S5 I

WES ALBWE, 57 %5 N8 AB.C.D

ME, AKX FRLH BT HEEA4K 10
H, 81234 f15 RER—IK,FEFR2 d, B4
WE3IANER ., BREREREEHE SEA
1.2.5 AEERHR B R LR

BWES HEBX R, 573 %5H AB.C.D
ME, BHMELRE 2 HRIFHIEE KL
10 B, FHAMEB MR R EEHIFE 0.5 ¢/d 1.0
g/d.\1.5 g/d 2.0 g/d 1 2.5 g/d WIFTEE SCHE A,
FisEsR2 d, BHKE3INEER.
1.3 ARKMNERHEZ T

FRRICRIEEORERTIENER, HO#&
BER#HAREEEK, A CANON 550D HAL#FT
A BAHIE 5, F AxioVision Rel. 4. 8.2 #4347
B, DREREKEMELESHRAK:

2(L2 _L1)

n=(L2_L1)t (1)
n=t (2)

KL, 3O PR AR (mm) s L, Dy H#F3
I EAR (mm) 50 NEFE (d) 5N, R REFEE
BNAEBGN g2 i MARR . SHBER
FH SPSS 19.0 B E 7 41T, Excel 2,

2 FRS0H

2.1 RRMBENMEEROT M

VR R P ARKMEENE GO &R
#%59(24.88 £1.27)mm, Z5F 30 d 4K, O #
K3 (44.76 +1.37) mm; ToJi 5T 118 25444
WO EAER(26.92 £0.86) mm, 23t 30 d 4=
K, O8KF](42.96 +0.67)mm(F 1), LK
720 d J& , B3RS o 4 RN TGRS e 4 e 25 1k O 4
HRGETF 3, 2 SPSS HEEAKI LR E2 R
(P>0.05), SLIEERIE , THE A R R H g 25
MEOBRERERKE(E 1), DRIERESED
FERRRKRIKT] 1.71% , T TC Rk 0 £ B 20
KEH1.53%

®1 TRARREENMOSEEEN

Tab.1 The growth trend of sea anemone oral disc in different stocking substrates mm
R W€ H 3B date
stocking substrates genre 4H3H 4H13H 4 H23H 5A3H
WP JFi 4 arenaceous substrate 24.88 +1.27 33.30 +1.72 43.43 +1.02 44.76 +1.37
TG4 no substrate 26.92 +0. 86 34.88 +0.71 41.85 +0.67 42.96 +0.67
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the oral disc diameter

W RR )R

arenaceous substrate

E1 AHEKRMOOEEFREKELR
Fig.1 The comparison of oral disc growth rates of
sea anemone in two different substrates

FoIE R

no substrate

2.2 AENEFEEXNBENMERKBZME

FEREFRE E LR P EMEAO RV ER
25 ~27 mm, &3t 30 RAEKLE, §2EA RO
FEEIEXF] 36 ~45 mm(K2) . MHEEHEEE
BN, 3R KRS IS g

4% B4 (33. 3 ind/m”) G 25 M4 11 45 AT 4
(25.88 £1.27 )mm 4K F|(45.76 £1.37) mm, &
H O #4N7E 0. 6 mm P4 b 5 77 5 25 B 26 (100. 0
ind/m?) YEZEAA O MR (27.22 £1.11) A
KF(37.06 +1.37)mm, H O & ERE HBMY
0.3 mm, SLIHFTH 15 d G, MEEFREELH
100.0 ind/m’.83.3 ind/m’ 5{KBFEE4 66.7 ind/
m’.50.0 ind/m* 33.3 ind/m* ¥§ZEA A O 4K
ZR. BERETEBABEOREREKE (A
2), W FFE L 33.3 ind/m’ IEMED A K
B, 25 B 4H 50. 0 ind/m® R Z, 35 3% 5 B 41
100 ind/m* JHGEEME O #AE KR IEE, HO
BERMKER/NGH N 1. 73% . 1.66% |
1.55% \1.43% F11.29% , SPSS A& A Mk
B TG . E 2= 5 (P >0.05) o

R2 TABFZEERBENMOZELRTN

Tab.2 The growth trend of sea anemone oral disc in the different density mm
; ; 2
SHFRREL/ ( ind/m) 4H13H 423 H 5A3H SH13H
stocking density
33.3 25.88 +1.27 33.30+1.72 41.23 +1.35 45.76 +1.37
50.0 25.81 +1.09 32.26 +0.88 41.82 +1.27 43.88 +1.90
66.7 26.38 +1.29 36.62 +1.31 42.55 +£1.30 43.25 +0.67
83.3 26.25 +1.39 30.07 £1.50 34.53 +1.21 36.92 +1.34
100.0 27.22 +1.11 32.84+1.16 36.76 +1.45 37.06 +1.37
U OREENAKEK SZHAMEHOREREKRESERRERE
-0 growth 22
e Lo R 2 FEPE(P <0.05),
v . i N
i shrinkage rate s 5 2.3 TRENMEEMEEKIE
Me g 160 =1k 1 b . 3
=S 40 16 4%;.; AFEFPEERHR LI S, B ENMEO R E
O+ 1 N
S2F 1 52 M 25 ~27 mm A=K F] 41 ~51 mm, F#
— 0 1.20 =] > 3 3
i E 12 4 R R £ DAY £ P U 2 A T S K iR, 45 B
1.00 10

33.3 50.0 66.7 83.3 100.0
B9 # )/ (ind/m?) stock density

E2 FAEEEEETHEEOHERF
BRESMERE
Fig.2 The average daily growth rate of sea
anemone oral disc and shrinkage rate
of sea anemone in different density

FERE SR AR, 1 5 AMA S B U ] L B Y
EARE (E 2) o RI55R% 4 (33.3 ind/m’)
M A KRR, REHRBK D, &3
12.35% ; B 3% 3R %5 BE4H (100. 0 ind/m*) MEAE K
B8, HMMAEg RIKF 18.04% , LKBLERE
™ EEERFARBESN OMEREKEM
BARM SR KRB R E AR, SPSS

Ze O EPHIHE KX 0. 8 mm, $EMRSCIS A 41 ¥ 35 Ik
Z, 5 H DKL 0.6 mm, 171 15 T EE AT Y 4
MO fA KRS, B H O KTEO0.5 mm
e (FK3) . TEELKHAT IS dJG, AP AHEEN
RO E R KE T SR AR H, AR
TEDRHIR A | £ AR ST P 8 MR 98 25 (A i 11 2
BAAHK RS 1.72% 2.01% F1 1. 89% (&
3)o BHRITEN SPSS AT EFARE (P >
0.05),
2.4 ARERHRITR X B EANMEE KT
ARERHERITR L K b MR O R E
MW 28 ~29 mm A=K F 35 ~47 mm(FK 4 ),
HApRHIRA 1 XR—RERNEAERER, 0
HEZEMEIER(29.61 £1.32)mm 4K F|(46.96 +
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R3 TAMKEREBENMOZERTN

Tab.3 The growth trend of sea anemone oral disc with the different baits mm
PRFAAY baits genre 4H13 H 4H23H 5H3H 5H13H
SCHA A4 clam group 27.12 £2.23 42.63 +3.46 47.32 £1.50 49.51 +£3.51
111 P41 fish group 26.76 +1.20 37.72 £2.88 47.24 +3.28 51.39 +3.99
HFPI4H shrimp group 25.93 +2.74 31.92 +4.43 38.77 £3.28 41.99 +2.90

2.5071
€5 200
o3
YEE 1 50}
oo o
0P
ﬁgg 1.00 ¢}
o
of o050
0.00
prai17|
shrlmp flSh clam

3 AEHEREMESENMMOSERERKE
Fig.3 The average daily growth rate of sea
anemone oral disc under the different baits

1.21) mm, & H A8 F 338 1R £10. 6 mm, HoAth
BRI 1 B EAR ) A K B (42.52 =

1.67)mm(2 T—¥K) .(43.85 +1.32) mm(3 F—
W) (37.89 +1.23) mm(4 K—¥K) FI(35.60 +
0.99)mm(5 K—K) ,fRAIKILIRA 5 R—IKIE
BENEERE NS, KO & H A 0. 26
mm, ¥EFFLE AT 20 d 5, SHBENEDO &
IR RIIRA (5 R—R) EEHIAAIEK,
SPSS B[R ZR 2R BRIk A 1| XR—kS
WK 3 R—IR SIRH 2 R—KR 5K 3 K—
W HIRAH 4 R—RFFIRA 5 R—IKEKER
ABEIN(P>0.05), HRKHAZE 27 B F
(P<0.05) , HAMikH 1 R—KS5HIKH 4 K
—RFBRIR 5 R—IR SR H 3 K — IR FSIRKH
5 R—IRAEKERRBE(P<0.01),

R4 FEBRRAREBENMOZEREN

Tab.4 The growth trend of sea anemone oral disc with different feeding frequency mm
?"E.ﬁ%‘/(d/m 4713 H 4H23H 5H3H 5H13 H
eeding frequency
1 29.61 +1.32 41.47 +0.83 49.05 +1.109 46.96 +1.21
2 29.01 £1.02 36.86 £1.90 40.21 £2.11 42.52 £1.67
3 29.23 +1.58 38.52 £2.11 42.59 +0.98 43.85+1.32
4 29.49 +1.43 35.10£1.11 37.20 £1.34 37.89 £1.23
5 28.07 £2.22 31.29+1.84 34.37 £2.18 35.60 £0.99
LIS H AT A R AN ZEAN R E G R 5 o A EAEHCR
L oral disc growth rate
FENMMEFHHAERRLE(E 4) ., 7ERIKRA 1 L LT %iliﬁﬁk 21
4 |/ . L t
RGBT, AR FGRE 1.519% T 52, 1507 N T 2 3
REIHESRA S RO ERgK  EIEM ¥
HN0.84% , DMEBHMKEIMEFN IR £33 o] o &2
—K>3 K—K>2K—K>4 K—&K>5 K— ®: "o -
Wo FIHRIMEA 1 R—IK H IR ZE 45 3L 050 7

BN 8.00% , MARSTRBERAL 5 K— U H i
PR BOEE] 21.00% . LEEEREAR, R
PRATUK B 7 22 3RAG 3 8 19 1 B EL AR R R
REZEA R M R EMMERHRE TR, SPSSAHH
KL AT AS [F) BB R AT U W 2% 1 4 B AR
REGHEHRERFEMRM(P <0.05)
2.5 AREMRREXBENEERKME
AR R E SR, W ME O B ERN
WIREAE 26 ~29 mm A K F] 36 ~46 mm (£ 5),

http: //www. shhydxxb. com

1 2 3 4 5
B HH#E / (d/K) feeding frequency
B4 ARERERATEEOR
HERERKESERE
Fig.4 The average daily growth rate of sea
anemone oral disc and shrinkage rate
with different feeding frequency

HoEERmEA 2.0 g/d O LE K, 08K
IEERIXF](46.69 +2.10) mm, & H 3 K K 5|
0.63 mm; MREIEMEL 0.5 g/d DA E/N,
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HOmA& L EHE N (35.88 £2.31)mm, & H A4
HAEFEH A 0.30 mm, SLHEPHAT 20 d 5,
RERIRA 2.5 o/d EMAD R ERZ LB

REFRMRA (1.0 g/d F10.5 g/d) . SPSS pHT .
NI 2.5 g/d 5 1.0 g/d F10.5 g/d
HEKZEREE(P<0.05),

x5 FRAEMRREFENMFOSEREMN

Tab.5 The growth trend of sea anemone in the different feeding level mm
&ffeﬂd%;(leg\{j) 4H13H 4H23H SH3H SHI3H
0.5 26.93 +2.07 30.40 +£1.80 32.86 +1.06 35.88 £2.31
1.0 28.37 £2.59 33.76 £3.83 36.39 +1.19 37.89 +1.08
1.5 28.09 £1.33 35.49 +0.79 40.79 +2.50 42.62 £2.32
2.0 26.66 +1.91 36.73 £1.26 45.79 £1.56 46.69 +2.10
2.5 28.98 +2.06 37.23 +1.43 44.09 +2.08 44.51 +4.73

LR BEITREEBEMEOEERE KR
(E5), miERERE42.5gd.2.0 g/d f11.5
gdBENMEOBEREKENHIN 1.40% |
1.73% F11.38% , A & ERFHEK WA 0.5
mm DL b TEFRARKMERRA 1.0 g/d fl
0.5 g/d EMEOMERHKENE 0.97%
0.96% . FI UL B 47 (1 (R 5% 14 T PEDRL B A2 Vg 3%
MEEFERKPEERM. 7EXARIERE#
gEMAL T P HABERE MR SO &R
BRMKRH LS, SERRIEE B IMES
F,2.5 g/d F 2.0 g/d 048 ) 4k
11.00% #1 13. 00% , AR H R 24 0.5 g/d
IR ZER AP 18.00% , HFE 45 AL H] K
INHEFF R 2.0 g/d <2.5 g/d <1.0 g/d <
1.5 g/d<0.5 g/d, LR ER, BHRER
FEPARE R I O 8B AR K R MEAR K 25 %
ROMKRMBHRE AR, SPSS MXMSIT
SrPTR AR R R E T2 O R ERNK
RERBMMEEBEMHR(P <0.05),

o DT KR
2.00 - oral disc growth rate 21.00
. I e RS 19.00
§_4§ ° 1.80 ~ shrinkage rate 17.00 %
iy .
wg g o 15.00 §r:
o
prps E 1.20} 11.00 yx=
%Tu' wl.OO» 9.00 _E
og 7.00
0.80 5.00

0.5 1.0 1.5 2.0 2.5
K&/ (g/d) feeding level

5 AREMERRTEEOR
HRERKESERE
Fig.5 The average daily growth rate of sea
anemone oral disc and shrink rate of sea

anemone with the different feeding level

3 g

FRAEAI M S 5 B 30 2% RAR B
HIR AR BT, AR E . BB A ER
SR, ik = R (A i 4 HE S AR AR 43 K 4, B
BEVRRD T SRR B s UG R R R E P &
HRERRERMEAEFEREEHEY,
MIGRIE T BF A 2E 78 R M B YRR, ToIK IR
BE R 28 o RO R IS R A e 25 R B B L 7
Tk SRS R PR A 5 BE/K T lie ol , 1 A Ak = 7
ZAMBE NG /N o A% SC 50 A SR BT BD IS B A0 G
IR PEAT i, Zad 30 d A KSLIBAH
GEIL DR B 3% N TO IS o B R 3 2R Nk O
BHAEMKWENALE,

VESESh B M AR K B 3R B R E A
AKKEWEERRER, 8% 2 (Uticina
felina) 1% f5 #§3% ( Cribinopsis crassa) MK [A]
PR ELRREAE 20 em DL b ARABASSLIRZE R, %
AR 2R 33,3 ind/m’.50. 0 ind/m’ .66. 7 ind/
m’® 88.3 ind/m* I 100. 0 ind/m> ¥ 25~ A& 1
SHAMKENERARE ., FHAFEMMEO
BECHRKESERIBP M EFREDE
HEHE(P <0.05) . K% B4 33.3 ind/m’.50.0
ind/m’ 1 66. 7 ind/m” MG 2L A O B E AR KR
ARNH1.73% 1.66% F1 1.55% , T E R At B
HIZEAERAY N 12.35% 14.12% F111.76% .

AN B IR A TG 5 X, & TR
W, AR MMER TR AT M EEE N
FUR DA (R TERE 90 2558 2o fih T 2R RR
A, v R O AR AT AR i P AT AL TR
BUEFRYR, AR RIS A KEERME M., H
ERYFE B 2N HE2E DR HE S . Xl
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FEREYI SR PR R, FE AN EFN L S

G L FA TR | YA O R R L3 (A TERL R BRI
YRS BRI A FL AR A SN, Eo A R AT R i
FEARER R B ERRE . ASthrp, RE
W S4B T i 01 D) | W PR R SC A PR AR, LRAR T
R AR M ST A1l 5 8 35 A AR A K
FIAERF I BR S EH B IR WATR T, A
FISCHE AL #RBESR B R M D M E A K R,
AREER ST EEAE O FERKREMER AN B E
(P>0.05),

CHOMSKY %' 738 T 1R} 08 07 3 4
181835 (Actinia equina) KK E WM, 15 B 7E
KT E RN A 2 ESRE KRS, BED
F BB K R B PEBEE AR BT R, 4SS
I SE 2 B, RIS VR AT YK 0 S ) 0 1 25k 1
MWK ENEREE, MIMKBMEA 4 X—IK,
SLIGHAF] M E O A AR KN 0. 26 mm, T 55
BRA 1 R—IK.2 R—IKF 3 R—IKI KK F]
0.50 mm DA k., SARA 1 R—KGHKH 4 K—
WHIFRIR 5 K— K SR 3 K— R MR S
R—RAEKZRREE (P <0.01) , TERHEIRI
KRN ENMEERRE R RBE R,
TG B ERHFD B AT 18 IR R KR FI T ifg 25
MERIERREE T o A FERHE R AR T 1525 0
BERMKRBRESERREREMELE (P <
0.05) , B IHRHE AR K SRR MMER S48, RZ
TR . IRYESCINAE R, LR KALBLfL N T3R5 H
PERH B PR AR B i 3 I AE 2 ~ 3 R — IR fnaE
Ho

TR IR I 2 /0 B 30 R BN ZE AR ER B
REEMZD, LWERER, ARIERHEE XS
FEAMRO/ERKYMERFBE(P<0.05), LK
KRR IR 1.0 g/d F1 0.5 g/d B3
O EARHKREAT 1.00% , L KEEEE,
HEBEA2.0 g/d RERFEMEKERR1.73%
SPSS 3t i, MR 2.5 g/d H5MRA 1.0 g/d
0.5 g/d A RKZEREE(P<0.05),

SEIO TR R B A T 2E RN R AR B Y
EHIG , BRI RIFFLE 6 ~ 12 h AR/ BBk
FET-BG, EHR G O R EA KR E BEME
PE(P <0.05) , 2545 AR R R A ff ik — 2 5L 0 0
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Study on effects of substrates and baits feeding on growth of sea anemone
Cereus sinensis Verrill

WANG Chuging', WU Jianping”, ZHONG Junsheng', YANG Haiping®, LIU Hailin>, ZHANG Zhiyong’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Marine Fisheries Research
Institute of Jiangsu Province, Nantong 226007, Jiangsu, China)

Abstract ;. By changing the feeding frequency and feeding level and so on, we explored the different effects on
growth of sea anemone oral disc. The experimental results showed that, arenaceous substrates and no stocking
substrates have no significant influence on the growth rate of the sea anemone oral disc, and the stocking
density at 33.3 ind/m’, 50.0 ind/m*, 66.7 ind/m*, 88.3 ind/m’ and 100. 0 ind/m’ had no significant
influence on the growth of the sea anemone oral disc. But the feeding frequency and feeding level did. The
individual oral disc growth rate was found to decrease to 0. 84% with feeding frequency at 4 d per time, but
with high feeding frequency at 1d per time,2 d per time and 3 d per time, the individual oral disc growth rate
was above 1. 30% ; and the low feeding level below 1.0 g/d led low individual oral disc growth rate to
0.97% , and higher feeding level over 1.5 g/d led higher oral disc growth rate to above 1.25%.

Key words: Cereus sinensis Verrill ; stocking substrates ; feeding frequency ; feeding level
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