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WE. AT THMa A& (Amphiprion frenatus) AN TR A T AT EIZFTGEMN KA EH A F
B H R EPRENGEGTRERAEE BB ATE, ZREN, 0 IE K9 500~1 100 #, h £ 9P,
BAETHAEEFEERGBERIBR @, FEAPPATH, LHNERMAY, KZEH 2.6 mm+
0.2 mm,4 4 0.9 mm+0.1 mm,2:iF 9~10d B E/F &, WHEIF&FH/4KK 3. 84 mm=E0. 21 mm, xf Ria
Fo g B BR GG AR B AR F B, RAF A9 AR 7 X I B R R Z IR (Chlorella sp.) 3% A o9 48 45 B B % % (Bra-
chionus plicatilis) B EHE 10N/ mL A& . FHZFHNHE TR, AE DL R T BERLEDHRERILG B & (Ar-
temia sp. )R, H 6 REAAEHE, FHKEKHA6.32mm*+0.32 mm, |5 18 R, &G LAY &K,
PR A 14,83 mmE1. 62 mm, 4 HMBRMADRERLALBEART 2d g8k, 25 dE,HH

M B ok 3%t B d R S R,

KR o B (Amphiprion frenatus) ; N T 51 ;F 0

FEDES:S961.2

2L /NH (Amphiprion frenatus) X 43 m/MH. .
025 EJE T 4 # B (Pomacentridae) . X 4% 11 /8
(Amphiprion) , 53 47 T EJ EE 3 F1 K 7 3 3 3 1 i
B, HAdr Jyek H 5 T 3% DR ok oK 6 % 4F &
e 30 1] FR K TR . KOV T 3 Y T T R Ok
2 1 [ R T ORIV A S AR G0 T A Ak A B B
N A A 28 IR A 00 B g N T B R — A
BT T 5 A0 A =l

H Frfe 52 90 4 A T B FH 1Y i K OULF f Fh 25 AR
Do KRG T H A T KO B £, OC T/ H R B IR IR R
RN T EH B IR £ — 5, Aratake ™
TR /N A (AL clarkiD) SRR FIBCE B 2= 95 Mk
A DL K P42 5 B 22 I8 G &R s Yasir™ #2874
F/NH (AL ocellaris) JRIG AT L1 K 5 Hot il
THHN/NH A, perideraion) i) 5 3 f1 A T35
I 3 B 15 4l T 00 /N H N T s Madhu
SERIE T BN T/NH (AL percula) B N T %5 5
Ignatius 28R T 5 — Fh W /N (A, sebae) 1Y
FEAF AR R R, (AR, X TN HM AT
B 1 AR DL 4R 3

AR E HTET T e/ HAare N TR 4%
N BRI R SR 0 S F i — 2B AR A
TG PR IS AR G . AR SEE T 2007 4E 8 H ~
2008 4 1 H 7 v B BE 2 B 1 VR T 58 BT 1Y 2 I KO B
Ir S0 % AT .
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TR a0 2 i BNV U0 T B AR 0, kg [l 16
B ARK N 68~137 mm, B F R4S, 74 S
WA ARG F S, NTERFE. B4 e
PR E 29 10 h, B ICIETS. A 2 KT
ARG AET. BI85 KASET: 11 B . e R AG
TR A0 7E Bl R B 32 SR 3 5 A B, BT Y A D
B2 XF Ay BIFEAE 2 4 140 em X 120 em X 86 cm [
PEIAN K A6 . R 3R KA B A B A S0E R A U &R
g0, R WK 20% . WFRMIE KRR 26°C £1°C,
pH H 8. 0~8. 1,k fF K 30 ~32, A BT
0.1 mg/L. %5 E = T 5.8 mg/L, 7EAKM L
30 e Atb FH 36 W pkd Z AT 4 BRI, B RO IR 14 b, JR B
10 h, K 5 0 R PR AR 47 YL 0 B 9 2 00 Al
15 ¢ 00 #EME 2 ¥,
1.2 BEBAH

oot 7= B 77 K J5 A D b 320K 99 Ak oK BT 2% 14
5 FRAATR . FF = U0 4 B ST RO 32 R B EURE . e R
(G RAE 0.5 h BURE 1RG5 2 R4 3 h UK 1R,
53 4 KRB RIS 1RG5 RIFIRER
HURE 1R, TEMRSIAE T AR S EAT WLEE I 30 ¢
BB BB SRR IR AT B AU IR . A ROWER 5
AL EHE 2 Ik,

W e H 39 :2008-06-165 & [8] H 1 : 2008-12-03
PEH T A MO (1962-) , 53 VL 358 95 )N A, B LA 92 63, 32 25 O = ifg 3
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TEAFAE SR 1 h 247 & 4T BAE ™ DR ET Y
— . VIR AL O, SR B
SRR K AR () F= 18 . FH BB RE K AT B AT /N 0 GRS
B F) 120 cm X 40 em X 40 em 7K S 70358 5D
LR SN A= Al RS DT e B 1T K i e R
TEE—5.
1.4 17 Mdey3zii

frfo 85 37 W1 W) /Y K R S 26°C £ 1°C, pH Ry
8.0~8.2, R H30~32. HAEMT 0.1 mg/L.I#
A S T 5.8 mg/L. M/NBK#E (Chlorella sp.)
50 000 4~/mL M “ &K, 55 &A% DY R E 6
SRR . BRI 4K 2500, H M 2 1k,
ArBIFE 9 2 00 F1 15 00, MBFALJE AIZE 1 KB 7
K2 /N EREE TR AL B R S8 2 4e L (Brachionus pli-
catilis) , B % ERFEAE 10 /mL 4. M
5 KRENH 30 K ML /NERE AL 1Y ) (Artemia
spO AR K AR % BE R HIAE 5 4/ mL 2245
1.5 A4 ek

PR A Py G455 ORI 0 IC T Gk, fe P
PR A 239 pm=+36 pm, 85 H 7 2 4~ 100 L fY B HE
WEAE T b — AR 2 R M /N R (5 X 10!
AS/mL) 3 — AR R 2 W W TE A EE BE (5 X 10°
A/mL) ., B HUTE B 3 ) A Kk 3006, HUAK
W DR W e D5 5K = BR A R R A £ E R
i B AL KR 28°C (R BE 32, R4k 18 h I 4E .
X T AR AT O SRR A B A g A W4 TS AR TR
FER K £ 14 T 1 3% 6 h [) A 35 R g ik 8 i) /)N B s
(2X10°4~/mL),
1.6 RXBAEHIF&AKGH S

SCEG AL S5 AL R 4 AT AR 20 DMEEARLTE
20 4 40 ecm X 40 em X 40 em WK & 56 T 34T, B
IKIGEFE REAS) Rk 30 F2 W W7 AT 40, 76 AN [A) 1) 't HEJ]
IR RE T 85958 (GR 1o Br A A By 7K I Fn 8k BE 43
Sk 26°C Fil 32, I KA SR E] 2 30 d,

F1 XBEAPMERBELIKESA
Tab.1 The groups of different photoperiods and diets
. e TH R}
2H 5 St JE 3 e e
1 14L+10D PL/INER 8 85 57 FH/INER B i Ak
2 14L-+10D Ph/INBR 8 Ak
3 14L+10D DA B 35 55 ANtk
4 18L+6D PL/INER g 8 5% FH/INER 358 1k
5 241L.+0D Ph/INER B 8 55 FH/INER #2581k

TE L AL D o MR

2 #HR 5%

2.1 Ar#agizir

A S B T, — A b A T R B A S A R
JEFRA 8 A TE MBI 2 A il 25, R B A A
W, oy — ARt r e JOlch 3 N E A, X AL
e () £ ER AR 7 B, 10 B S A N HoA A 5 g 2R
A PR AB R ZE IR R & A O T AR
TEKEAAEE R AT T, A28 0 o it R 2 h
KRR G R B e e AR S g R T T FE T B K
EHOEE M 26°CH1°CHI 14 h 6B +10 h BBwE, 45
IR R I — AR X U b £ 0 M R R B RN R R A
RO ERL Y B S B R MR R R R
filh s I g BN F A T i . A SE G &5 AR F L B B AR A
R fr1 A () 2H G BE T R f e AR B0 R X R Y
SR, I HLEF P Akt NAR A 2 15 3.

2.2 F9gMHfe S

WX Fp a2y e 11 4 4 B 11 A 18 H.12 /1 2
H.2 H 8 H.12 415 HM 12 A 23 H=H8 6 K.
v — 3 £ ™ AE B I 2K R BE b Sy — X )
TE— AR AL N BE b, 7= B 25 K, A H W 0
By, 7RO LA R AT M £ B 3 B iR D
O 7= A T B A B PR L B fr 7 B0 a2 7R R L SRS HE
0L M PR WL E R AR AT . A 1 h e
7R ZE TR, M A0 Y L M AR ) S B 7E B B L A8 A
Ho g b sl Z KGO0 . R IRAT o B E ALk
b o S PR AR o sk ] 2 A £0 A £ DU R A A
AT AR 9 ~10 d,

PEHRIE /N H A SIETE 9 ¢ 00~14 = 00 =51, 1]
FEONAY I ] 9 5 00~11 ¢ 004750 AR SR
HR R P B BT A R R . L SR A K O |
AR HE T, I ELE 4 2 00~6 = 00 B, 35 £l 7= B i
LRI T 7 2 00~9 = 00, 3 98 B 7= B i &) F0 H
B A G, PR B R R AEAEC H ) 2~4 h,

/N H A0 P 2 M O, B O AR K M B AE B
RE. Btk R EaBRES B EN . HERE
X B R IS SR A ARSI, — BB B 7
AN AR AERE R E] 1 000 mL (1) BE A iEAL L 40
2 K5 U0 RE A % AT . X — & B LAJS FE R AR
(4 A 7 e N T B v A — N T Ak 4 B R
BET A

T 32K B B Al RE L RN AE 25 0 N RE L TG Tk
B EL 53 A o AR, 70K B AE B AR Y i AR
JUF- A5 38 B H BRI LA 49 07 A7 £ A 1 Ok HE IR 7
U R ARk 500~1 100 i,

TEASZIG v, 20 /0N H ) 7= B0 ] B g2 13~ 17 d,
M LA R A /)N A 7 B A B R 6 ~45 d. 1R
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FN R /N A IE R 7 B R B N % R AE 13~15 d
ZeAT s 2T /IN L2 RS 8P R A B ) 2 9~ 11 dL T LB
FIPEER I fE R A2 F 10 d By, MEE &/
SR AI B =18 d B, — 5 S 1% 35 4 1k 8l 3 1R T )
L R BT .

TR 5 — A REAE S H B 5 SR WA AR Ak
[F] — X 81 () Bk = 0 B FE [R] — M . 3k BB 20/ 1L
FRy S5 5 R X [ S Y
2.3 AR E

ZAEIN B RKMEIE . KE N 2. 6 mm=E0. 2 mm,
BAEM0.9 mm==0. 1 mm, ZE4 DN, 78 K 5l A9 — i o
S U0 S — 3 L 2T AR 0 T 25 2 L F 3 AR O R
o UPRRETC R L W A S RO, T
o0, UNEERAFLLAD . A /NIl ER 0 R M A T
GREE R, BANEIANILE ALt 7E 26°C K IR S 1
T Aa/NAZAEI IR & B K 10 d £ 4.

L ONTEZ RS 29 0.5 h IR IR 8. 20/ 132 K
BRI 4324 ORI . 2 K5 )5 29 1 h30 min gF
T — I AN 24 A 1-D., ZKEY
2 h 8 mindE A 4 AL LIS Zid 8 4N L 16 41 i
WA 64 GBI (& 1-2), T2 K IE 297 h 30 minifk A
PRI BZHRES20 14 h gk AR (K 1-3) . =%
K529 14~16 h il s JF 46 0F A5 i R 30 (& 1-4)
DU 2853 J5 i 1 T A p 2 IR 301, 20 T2 4 )= 26 h B
B RG AT MBS R iR Ah T B0 B — A, SE DR ¥ 1/2,

S FBA T 3h W M — i » S 350 G R 0 B i (A 1-
5). ZHIEZ 28 h ZEIRAG &R I 5 ALY . 2=
ZHREIT 2 48 h I E) 18 WL (I 1-6) 4 i 3k %8 1f)
FE YA RS 21 51 8 ) PR AR B B B AT R 3 B A HR
Tk, kB H BB E RN, AEERIER. Y R JE.
i B RE N — R AR AR B, ELO I
HR RO R 2 ] L A A0 A R U R B — )2
JE LBk 110 ¥ /min, BR RGBS A HL 3, 1 AR 5D
W B 2R 00 A R R R — A
ZHGIE Y 60 h, BIEE 3 RiWe b, ki E &% 2y
W o ARSI A0 B o R SRy 0, A Sk 3 BSR4 £
EHM, Ok 110 K/ min, B R AE L OR  K A2
WKL R TR A 2 il (8 1-7) . A4 4 K,
OB N F) 140 Y /min, K K 19 i 2] 48 60 8 3/4
JE . BETE ML BN W T B . O BERG R, AL,
REARENEE . BB O, HEERKIR. W
PRt B R BB I, I HL BT 4, i 3 G i 00 B
kg 668 2 . R (0 5 7 A B0 RS P9 0 L Bh . AN BRI
AL BRI R 2T 8 T R e (P 1-8) . LU S IR iR
BITEER R G5 I AL RS0 1 248 2 45 IR 15 15 21 3 — 4
MER. PIZKES IR FHH BEC AR
. OBEEE N E] 210 Y /min, kR KL TEBMET
AE T M7 b 7B 2 T A5 S 5 0 S sk IR AP A . T Ak
WEIARGEE, I AR /N i B R A AR AL
MR s DA IR 5 (L 1-9)

B 1 g/ ARG RS
Embryonic development of Amphiprion frenatus
-1, 2 40l 1-2. 64 40T 1-3. ARBENR; 1-4. I ;1-5. MW ;1-6. )5 48 h;1-7. SZK5JF 60 h;1-8. ZHEJRHH 4 K519, ZHIE
%9 K, Ak

1-1. 2-cell stage; 1-2. 64-cell stage; 1-3. the later stage of blastula; 1-4. the gastrula stage;1-5. the optic vesicle; 1-6. 48 h after fertiliza-

Fig. 1

tion; 1-7. 60 h after fertilization;1-8. on day 4 after fertilization; 1-9. on day 9 after fertilization
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K4y B A 8 19 /N a0 IR iR & & i )
T dAEATETT R S v 22 R P B IR iR & I
B2 10 d ZeA7, X AR % B . AN [ 9 S 56 vh i R
FHREE LR B2 A JE I A O ) A 10 2 38 B T IR iR &
B A [R] B B . /0N L £ R i A 4K O IR Y 2k
TRELE -, —RPOGIREE B, G AT
N 2 B O R NS B NP4 N N £ ¢ 3 R 1 1
(2.62 mm>0.96 mm)H R A F/NHCL 8 mmX
0.8 mm )™ | BH/NHC 1,93 mm X 0. 8 mm)™ Fl
RO /NHC 2,14 mm X0.9 mm)PI R, B2
KON A A 2 Re & DI R KT M IR s & & .
XAV L/ H IR G & 7 B A 0 55— TR A
2.4 mie

ZAEOR K T T SR ORI R M b AR % 2
A1 AR AL 5 e RS HEAT . 520K ORI AL R TE
H % 5 i e &= o, OG0T 1~2 h J5 47 fa il 2
W o ARSI rh oA A O AR SRR I A2 B T LR 0O

HE A 42 0k 55 — Rk e i fb, P i — it 7
3 dA TR .
2.5 [FEafEHETE

I AF £ CF 2-1) F R K R 3.0 84 mm +
0. 21 mm, HA7 W5 18 6 v L Re 06 Pk UiF 2h &
Y. WIEAT A DY i B AR T 2 B i, B DL
R4 3 B 3 AR R B R AT BT I OCEE I R . A 6
K AP0 E LW AR B B (E 2-2), FHRE
9 6.32 mm=0.32 mm, FEEHEERIEARTEN., &=
%12 R (K 2-3), F ¥R KE 5 12, 96 mm =+
0.75 mm, 4> B 5 M7 o, Sk T00E) IR 5
P48, AR 13 KBNS 15 K k% Wi s
Fgerfa, B 18 K (K 2-4), fi il B % A 4h fi By
Bt O AK K 14, 83 mm 1. 62 mm, B K
PSS ARG 20 (0 B T R 5 T A AR 1 AR (0 AR B0 1E
rEE R A 2 S ARSI B A R P el B
TR X — A5 B2 Bl A Sl ) A K TR 2R

2 LN HEG RIS
Fig. 2 The larvae and juvenile of A. frenatus
2-1. WIWRAT A ;2-2. WRALJE 55 6 R (i) ;2-3. WRALJR 5 12 R (HEf) 5 2-4. FFALJE 55 18 R (&)
2-1. the newly hatched larva; 2-2. the 6-day-old larva;2-3. the 12-day-old larva; 2-4. the 18-day-old juvenile

2.6 B MAEIREAIAT M E R E R
A

DATED 3 AT L G M H 2T /0 A AT £ % R A

FIUIE 7 R AR & = . 58 3 AL 48 HO& AT FH ek

Bk AT T E P R AETER R 2 X

MG 3 KBS 4 RELRAFHENFMT,

MER T AN 2 4R LLACRT LU H g s 4 R A 5
5 X0 AE £A1 AR 2 ) 2 A LU RN L 5 2 20 Y HE £ IR
KT ELENIEA &yt )5 A Rl kA6 T [N I A HE A 1Y)
X PR EAT SR A I R B . NS 4 LGS 5 ]
PLF 45 RO R [ B G, 0f HE a1 7% A 80 ) L A7
7 258 2 G DR T R 2 A £ A £ ) 10 I

8 HETERL 27 /2009 4R /45 33 /46 2 1)



2.8

@EE@S&?&I

$ ” < EXPERIMENT & TECHNOLOGY

X B T A L IR AT PR T AR B SO T O 2
[ 14 P IG5 2 3 8 ATk JEE LR A T R L S AE T

I13I 1171 I21I IZSI 129I
¥R /d

&3 S JE ) 0 78 3 s Al XA HE £ BT A A0 R R
Fig. 3

1 5 9

The effect of different photoperiods and diets on A.
frenatus

41 1. 14L-F10D Fe HUR i 4 B i 4k 41 2. 141+ 10D 48 HUsi 4k
B4 ANERAG s 20 3. 141+ 10D F& e 1 pa 4y B A3 4k 5 20 4. 18L+ 6D,
i B 4 e B AL s 21 5. 24 L 0D FE BRI 4 R AL
Group 1. with a 141./10D photoperiod and enriched B. plicatilis and
enriched Artemia nauplii; Group 2. with 141L/10D photoperiod and
enriched B. plicatilis and unriched Artemia nauplii; Group 3. with
141./10D photoperiod and unriched B. plicatilis and unriched Ar-
temia nauplii; Group 4. with 18L/6D photoperiod and enriched B.
plicatilis and enriched Artemia nauplii; Group 5. with 241./0D pho-

toperiod and enriched B. plicatilis and enriched Artemia nauplii

HARTESS 5 A8 T I i I A7 16 2 (36. 6 %0) 1
JE63. AV BT RO AT 0. FE AT 007 10 5
2 R AEHSA WU 500 MAF AT, X —&
FETH 0 I PR AT g A WA O T — R R
FEAE LR BT AN A AR B S R IR R E L AH
VIR A e E L L H RS EREA S,
A7 0 R AE T 5 53— A T DR ) AT £ i G i
BRC B AT B9 T A% 3 S8 58 T b DL R v SR AT g
XFBATT Y B AR 3 A A B .

AR S5 11 25 R ok . B B 1 ) DR AT £ 19 J7 =X
SETEAT 0 RS BIAF 0 1% 32 S5 o 57 B IR 28/ Bk
BRI R R B W BEAE 10 A/ mL A4 4ERFIX —
FEE BN 7 K. W5 RIFRBME L /Nekismib iy
b AL AR B B 5 30 KL AR S o] £ BE LI BE B A AR

TERE . RV e R A A7 HE f2 55 3R T 0] 24 b BRI, LA
HEA B A

SE K
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Artifical breeding of the anemonefish Amphiprion frenatus

BAO Ying ', ZHANG Peng’, ZHU Cheng-yong*, WANG Wei *, LIU Ming®

( 1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Qingdao Colocean
Aquarium Technology Co. , Ltd. , Qingdao 266071 ,China)

Received: Jun. ,16, 2008

Key words: Amphiprion frenatus; breeding; larvae

Abstract ;: The anemonefish Amphiprion frenatus could ovulate under captive condition. The spawning interval was 13 to 15
days, all of the spawning started about 2 hours after sunrise in the morning, The spawning activity lasted about an hour, and
about 100 to 1 100 eggs were produced each time. The adhesion demersal eggs, which were orange and ellipsoidal, were about
2.6 mm=0. 2 mm long and 0. 9 mm=0. 1 mm in diameter. The eggs hatched after had been incubated approximately 10 days at
26°C and the mean total length of newly-hatched larvae was 3. 84 mm=0. 21 mm. Newly-hatched larvae grew to 14. 83 mm=+
1. 62 mm (mean total length) in 18 days. In the first 4 days of larvae rearing, rotifers were kept at a constant density of 10
individuals/mL, and from the 5" day Artemia nauplii were supplied. The water was renewed about 20% everyday. The water
temperature in the culture tank ranged from 24 to 26°C ,pH ranged from 7. 8 to 8. 2,salinity ranged from 30 to 32, NH,-N was

less than 0.1 mg/L,and dissolved oxygen content was more than 5. 8 mg/L.

(AL 8% TH)

(E#FE4™)
Cultivating technology of high-magnetic and non-magnetic AMB-1
ZHANG Yu-hong'*, XIAQ Tian'

(1. Key Laboratory of Marine Ecology&. Environmental Sciences, Institute of Oceanology Chinese Academy
of Sciences, Qingdao 266071, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing
100864, China)

Received: Dec. , 26, 2007
Key words: AMB-1; nano-material; lysing

Abstract: Magnetospirillum sp. AMB-1 of high-magnetic and non-magnetic were obtained by special en-
richment and inoculation method. After that this two kind of bacteria were validated by transmission elec-
tron microscope (TEM) and were measured Cmag. Furthermore, under optimizing growth conditions and
cultivating time, AMB-1 of high-magnetic lysed and magnetosomes released from cells. As a result, magne-

tosomes were gotten conveniently by such method.
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