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ABSTRACT

Clownfish i1s an important fish in marine aquarium and cherished dearly
by aquarium fish-mania, and its demand is increasing dramatically. In this
study, research was done in aquarium tanks for the broodstock management,
spawning, hatching, breeding and larval culture of saddleback clownfish,
Amphiprion polymnus which was for 2 months after hatching brought at
Burapha university Thailand in January 2001. And On May 23rd in 2004,
five fishes(saddleback clownfish (S)3: 85 cm, S4: 7.9 cm, S5: 7.5 cm, S6: 5.6
cm, S7: 5.2 cm) from Indonesia was rearing for forming pair and spawning.

The first spawning occurred at 21 months after hatching in August 2002
for S1 (119 cm Total Length (TL)) and S2 (754 c¢cm TL). There after it
was occurred seven times till October. However the eggs were not fertilized.
S2 which acted as male in November 2003 died. However, it was immature
female with a result that gonad was checked. For the new pair spawning
occurred 32 days after S1 and S3 were put in the same tank.

Fertilized eggs were separativeQadhesive oval shape and the color was
scarlet color. the size of eggs were 2.46+0.13 mm (n=30) long axis and
0.96£0.02 mm (n=30) minor axis. The percentage of fertilized eggs were
96.7%. Hatching occurred in 7 days after spawning in 1~2 hours after
lights out. The Hatching rate were 85.5%.

The newly-hatched larvae was 4.58+0.21 mm TL with open mouth and
anus, having an oval yolk. 1 day after hatching, the larvae with completely
absorption yolk began to eat rotifer and was 4.90+0.35 mm TL. Five days
after hatching, they were 5.88+0.31 mm TL with complete fins. At this time,
their survival rate dropped below 50.0%. Eight days after hatching, both
their head and back began reshaping into a band at the start point of
metamorphosis. Metamorphosis was completed at average total length were

15.00£2.12 mm in 23 days after hatching. On 45 days after hatching,



juveniles were 22.76%£3.22 mm TL with survival rate of 28.4%. On 90 days
after hatching, the juveniles were 34.2844.35 mm TL with survival rate of
28.2%.

In terms of survival rate and growth based on tank color, white tanks
had the highest survival rate at 55.0%, followed by transparency, black and
blue tanks at 50.0%, 40.0% and 25.0% respectively (P<0.005). The
transparency tank had the best growth at 6.24+0.31 mm, followed by black
tank, blue and white tanks (P<0.005).

A larvae of 5.0+0.2 mm TL had maximum intake of 63.5 Artemia nauplii,
while larvae of 6.0+0.2 mm, 8.0+0.4 mm and 10.0£0.4 mm TL had intake of
approximately 124.1, 280.8, 556.2 Artemia nauplii, respectively. Relationship
between total length of fish (5~10 mm; X)and amount of maximum Artemia
intake(Y) was Y = 95.91X-52.54.

In salinity tolerance of juveniles, experimental A with a weekly reduction
5 % died at 22 %. And in experimental B with salinity reduction of 2 %o

every 3 days died at 16 %o.



Clownfish= %1% (Perciformes) #2353} (Pomacentridae)ell &3k ©f
B gupEa gAste EulAlolol A ofizelgt wi SfetbA] o driet o
Aedel 5% Aol AAskw ek Clownfishs A4l AeiAcIA shtel 2
A E (host anemone)ol A (sex)¥ o= A= of -5 3 3 dHow
gk 2~3vkE] o] JRAlECl AuS olFHA A&tk (Allen and Fautin,
1992; Wilkerson, 1998). Clownfishe 3] ¥FFaolA T 23 ofF & stuolaL,
o] fErtEdd: B2 AMRS W e A FervF HA Frhskal
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1995).
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AL v E38to], A, xanthurus (Moyer and Sawyers, 1973)9} A. clarkii (Moyer
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o] A& o]&% saddleback clownfish, Amphiprion polymnuss 122 0%
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Fig. 1. Closed recirculation system for broodstock culture.
A: rearing tank, B: flowerpot, C: sand-gravel filter layer, D:
refrigerator, E: UV lamp, F: sponge filter, G: control box, P: pump.
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Fig. 2. Hatching tank.
A: auto control box, E: eggs, F1: 200um filter, F2: 5um filter, FP:
flowerpot, P: pump.
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Fig. 3. Feeding regime of saddleback clownfish, Amphiprion polymnuis.

Fig. 4 Closed recirculation system for fingerling.

A: air-life, F: bio—physical filter chamber, P: pump, R1: large rearing

tank, R2: rearing tank of fingerling.
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Fig. 5. A photograph of spawning and hatched out. A: photograph of
spawning behavior, B: egg care, C: five days after spawning, D: egg

membranes after hatching.
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Table 1. Dates of spawning of saddleback clownfish, Amphiprion polymnus

Date of spawning Number of
Solar Lunar Interval Fertilization cags
1st 2002. 8. 11 7. 3 "2lmonths Unfertilization 103
2nd 2002.11. 12 10. 8 93 days Unfertilization 741
3rd 2003. 1. 6 12. 4 55 days Unfertilization 920
4th 2003. 3. 16 2. 14 69 days Unfertilization 967
5th 2003. 4. 18 3. 17 23 days Unfertilization 999
6th 2003. 6. 19 5. 20 61 days Unfertilization 1084
7th 2003.10. 17 9. 22 90 days Unfertilization 1257
“8th 2004. 6. 26 5 7 Fertilization 1008

*

The first spawning was occurred by S1 and S2 which were 21 months
after birth.
" The 8th spawning was occurred by new broodstock (S1 and S3).
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Table 2. The egg development and hatching of saddleback clownfish,
Amphiprion. polymnus (water temperature 26.0+0.5C)

Time after Simbols  Features of eggs and
Developmental stage . .
fertilization In Fig. 5 embryos

Fertilized egg 0 min
2 cell stage 1 h 40 min A
4 cell stage 2 h 20 min
8 cell stage 3 h 00 min B
16 cell stage 3 h 40 min
32 cell stage 4 h 20 min C
64 cell stage 5 h 00 min
Morula stage 5 h 40 min
Blastula stage 7 h 30 min
Gastrula stage 16 h 20 min

Early embryo

N}
w
=
(@]

formation
Lens and ear vesicle 35 h H 13 myotomes stage.
formation
Heart beat 54 h I Eyes pigment formation
and 24 myotomes stage.
Pectoral fin formation 99 h J Eyes glittered.
Embryo just before 150 h K, L
hatching
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Fig. 6. Microscopic view of embryonic development of saddleback clownfish,
Amphiprion polymnus.
A: 2 cell stage, B: 8 cell stage, C: 32 cell stage, D: morula stage, E:
blastula stage, F: gastrula stage, G: early embryo formation, H: lens
and ear vesicle formation, I. heart beat, J: pectoral fin formation 99h,

K and L: embryo just before hatching. scale bar=500 gum.
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Fig. 6. Continued.
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Fig. 7. Larval development of saddleback clownfish, Amphiprion polymnus.
A: new hatching larva, B: 3 days after hatching, C: 5 days after
hatching, Scale bar=1 mm D: 8 days after hatching, E: 13 days after
hatching, F: 45 days after hatching. scale bar=5 mm.
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Fig. 8. Growth and survival rate from hatching to 90 days after hatching of

saddleback clownfish, Amphiprion polymnus.
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4. AR A&

= A Aole] AES B A

AbEEE Azl mE Bakx7] Apojo AR AEEE Wustr] ffste] 4
ThA] Aol rxo A rotifers A4 ek 713ES H5F 5 1ARE 5U7EA] Ao
Al Ade AE 1Y Foll gbgzet AT A 500, 75.0%E Z7
AEEo] St BEE0] 50.0% oldt®m FAF AIHES gz s 2d
A, ARG M= 3EAolH. A S5AA =

o] 55.0, 50.0%= Ekov HAMFZR FaAMFxTE 400, 25.0%%E 1 TR =
vkttt (Table 3, Fig. 9. P<0.05).

A3 %7] Apoe it AL 4891025 mmA L, AT 2dolE AP A
Fol AfolE wolA ekgkuirt Ad 3AARE 1 zolrk yrl AlAbsgith ol )
AR Fxo o] Hd A4S 5343029 mmAL SFFM FRoA =
495£0.25 mmAtt. 2y A 5YA
6.24£0.31 mm= F=}LIL, o8 AN 599+0.49 mm, 3AMNF=x

ez ]

%
5.88+0.17 mm, I3 559+0.24 mm =o] At (P<0.05).

>
rr
S
ol
ot
4
BN
lo,
)
2
o
El
2
o
-9

Table 3. Growth and survival rate by tank color of saddleback clownfish,

Amphiprion polymnus

) Initial Final i o
Experimental group Total length(mm) Total length(mm) Survival rate (%)
Black tank 4.89+0.22% 5.99+0.49™ 40°
Transparency tank 4.89+0.23" 6.24+0.31° 50
Blue tank 4.90£0.25" 5.59+0.24" 25
White tank 4.88+0.25° 5.89+0.17" 55"
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Fig. 9. Growth and survival rate by tank color of saddleback clownfish,

Amphiprion polymnus.
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2) Aol @7 o WE Artemia nauplii 2

Artemias sw3she A7IQ F3F §F 5AARYH H3 5 209704 Aol A7)
o W Artemia nauplii®] ¥4 %S ZAE A3 Fig. 10, Fig. 113 2o}

3t & 544 A 50402 mm Aol HeolWE 5070 A/0.5 Lol A= 4970 A)
& EA5tY Artemia FwFX)H ZAZFY)HS] #AZE Y = XA 7R
A st o 10070A/05 L ol el AE 222 60~717/HA 2 o o4 &7}
SHA gtk Y = X9 @AY Artemia o EE 10070#1/05 L o] dolA &
ozl Hol ZAF Y = 6354010 A e wAHel A Ao m FEA o] Eda)
71 913t A Hol ME= 647041/ 05 L7F dvk A% 6.0£0.2 mm AFof (-3}

o

S 794) = ol xE 10071A/05 L olstell Al Artemia &+ ZF(X) ¥ E2] (YY)
o] AAZEY = 094 X + 2 (r = 09898)9] 3|2 AL o]

AXT Artemia®) W= 15070#/05 L o]delA Ao Hu EAF Y =
12411146970 A ¢} whibi= Holl A R0 T o] mdalr] 918 44 9o
%= 130704/ 05 L7k H

& yor 7| A4 7.0£04 mm (-3 F 94A)e AS A £AH
< Y = 2592+129470 401w olwje] AAEE== 2670A4/05 L7 Aok A
80404 mm (F-3F ¥ 1194)9] ¢ Hdl ¥ Y = 280.78+12.447§ 5 o]
olufe] AAWE= 3077A/05 L7F Ak A4 9.0£03 mm (F-3F § 144 4)

H

=

B Al EAFS Y = 414.83£24 577/ A o] olufj o] A== 43874 41/0.5
L7b #3, A4 10.0+04 mm (F3F § 174#A)e] 4+ JiJEH ENFS Y =
556.16+20.227) Al o] o]mje] A AU r== 55870 41/05 L7t €

#po A (X)ell whE Artemia 73t A5 #A49 A AW 2AF V)2
Y= 9591 X - 52549 A3 ez vetd 5 v (Fig. 11).
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Fig. 11. Relationship between the number of maximum Artemia intake and

total length of larvae of saddleback clownfish, Amphiprion polymnus.
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3) Aol dF WA

Ao 5o A Wl WE &S A= Fig. 127 2 29 %
7] 32% RS AdFdrih 5% UHd A AFFolAE A 1294 27% A
A HAAAANZE eEbEa 27%7HA 90.0% AEES B o A 2294 22%
oA ZE AAZE A AEAY. GRS 39uit 2%% W B A Folxe A
2097 AAFETFET= B Tl 22 20% A A AR ERSE AL, 20%
A= AEE0] 80.0%0]H, 18% (23 25U 4)) AEEo] 30.0%Jrh 2 1
6% (2 274 4)) 2E A7 FALEATH

AL
A
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Saddleback clownfish ©olP]|&¢] Atgty &4& B3I P&
clownfishtt #tg] &3 o759 & BHosts FHe fAbstth A w3 of 7
Ab Aol A7l &8 o)), FEtER T3 2 olgdE AAsta, F
ol = s A2 9ol T5 S ol&sAY mEA=Hu 2 A A
o2 Xow 7t (Hoff, 1996; Stratton, 2000; Tullock, 1998; Wilkerson,
1998). o] At#E uf A 4 JE TS T3] Q% FFoE K
3 At (Hemdal, 2003.) & AA BT FZo] wefdt= Algto] AW X
AARREYH &S A7t ofnEe & #HY= ThEA=r e e R o4&
S5 st & & Abolo] RS =3 AFAE Tt 1ga Yjor W

J Tl 5 G FFoly Aol #ad &S AAste] o ol FAkH =
AL "=t (Moe, 1992; Wilkerson, 1998; 7 %, 2001).

A x el A2 &= Daseyllus aruanus (Nozomi et al, 2000), Epinephelus
polyphekadion (Rasem et al. 1997), E. merra (Lee et al.,, 2002)%5 2] At&k7]

iuf
it

rr

b & F7] (lunar cycle)l 28 F7#AE Busich w3 oA o] A4
sHE clownfishol % & F7]9F 2aF&F7] Ateld] 78 Z#aAE Rustgih

(Allen, 1975; Ross, 1978; Richardson et al, 1997). 1214 clownfish ZFol A%
ol x| Fo] AMAat= A Fx ZFE ALAJA FIHAA AMSE wo=
9 F7Ie} A7) Atolo] #AIE gleE& H skt (Alava and Gomes,
1989). o] A+ A% saddleback clownfishe] AFgtF7]e} & F7] Alolof F7]
A& ZolE 4= §lo] Alava and Gomes (1989)2] Ao} x| = o

Clownfishe] 2Ft&F7]= A2x o] ulzgl Delx|=d A G A2 s
T2 AT Ago] dojym (Ross, 1978), ol x| go M 2ldt= T2 9]
59 = A7) AFS Wol dojudt}l (Moyer and Bell, 1976). S~ A AL&
I+ clownfishe AFo=z Akt 53 ofFol Abgo] @Wo]l dojdr}
(Alava and Gomes, 1989; Hoff, 1996). ©] 7oA % saddleback clownfish&
2542 oA AL S w Al gaigle] dojwtt (Table 1).

o>
o r

{0

¢
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o] 7ol Saddleback clownfish®] +A T2 BP0 2 7 o] 223~261
mm=Z AR - @i (1989)7F Hadh 220~2.40 mmetal 3 A B]=gk 7]
Awk FU Z(genus)e A frenatus 2.6~29 mmETtH= 2SR g A ocellaris
2.20~240 mm, A. sandaracinos 1.95~2.15 mm, A. perideraion 2.0~2.1 mm
(A - &, 1989), 1813l Premnas biaculeatus 1.95~2.01 mm (Rho et al,
2004a)el HlstH W AAl clownfishes FolAl Hluwd Z FHghol] %31
(Table 5). IAHAZATS 7k sfqtol 7o Ao A vlused OEDXPQ
= 0.73~0.88 mm (# &, 2001), F=%5 1.40~158 mm (¥} g 1990),
MgSE 141~158 mm (X &, 2003), EAES5 093~096 mm (7 |
1991), #A=#r 2.00~2.15 mm (H &, 1993) Huhe AARE 52 2.28~2.36
mm (7 &, 1987)¢}= Hlszstal, uEd s 340~4.04 mm (A3 & 1989) =
b Aokt

Clownfishe] 2t&t 23 & AZAL Fo wel t=2u. A ocellarists =@,
A. clarkiiz= F3M == =@M A frenatuss= HSM, A perideraions 3
A 18131 Premnas biaculeatus= ¥r2 FH2A o]t} (Stratton, 2000; Wilkerson,
1998). Wilkerson (1998)2 ojH] 52| JLGE7F ¢F £&55F <o AME Asta,

gttt JLEAEE FS7E o] A vra gk Molgpa Bl gkt o] A
T-ol A saddleback clownfish= 12+ AF&7hx] JAFwiFAE wHS FH53H3)
ol & MZo] Agk FEAold o} AT FAIE S BAIRE WE w3
Ay} 3z AbRkREE 4 Aol Fe HFT

2 4
Blo] weh ok Ao] Tl et e o 4 glglTh

2
3l clownfishe] &L WAool P2 Mzo] Hale= AoF W1 H il
ATk (Hoff, 1996; Tullock, 1998; Wilkerson, 1998). o] &l % 2bgt 2%
e Aol ont 4beh § 1de] AuwA o] Mo| o& szt Ak
T 395 4 AAHoR HELMoz WY oo Hof Fol A= AL
FgoR® A & YAtk A T 5AANE Fol 2o g ubgo]y] Al
Zbsko] gl Aol diy-ie] Swjo g A & M ke A Fof
Za¥ gEAR BAo] WP WA o] Wt Hu > Ak FEs B
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stA7IE AA 5T 7 AATH

Clownfish®] F-3}7]7t2 23 Fol| we} =47 tief 6dolA 129 Aol
2 B3 %3 v} (Table 5). Premnas biaculeatus= & 26ColAl 64 (Rho
et al, 2004a), A. melanopus™= 9% (Bridget and Mark, 2001), A. clakii+= 6<
A. frenatuse 25~28TolA 10~12Y, A. ocellarist 25~26TCl|A 7~8Y, A
sandaracinosi= 284°ColA 7Y, 248 Tl A 11L A « =, 1989), A. percula
255TCA 8¢ (Tullock, 1998)e F-3} st} o] Ao A saddlback clownfish
= 26ColA 7dA el F-3b stk FEE e AR dybAow o F9x %
1~3A1%F Atelo] dojdt}, ey H3t T3] oS std F3rp FoEH
HshebAl 2 AMAES ved Wl FEgintar Baudtal vk (Hoff, 1996
Skomal, 2004; Tullock, 1998; Wilkerson, 1998).

o] Aol A saddleback clownfishe] 38} 2§ zlo] 742 4.31~478 mm
2 AR - @i (1989)¢] F-3} A% Aol o] 418~4.22 mmetal g Zlof H
sto]l ok 283l A frenatus 4.2~45 mm, A. ocellaris 44~47 mme}= M
%28 aL, A. sandaracinos 3.7~3.9 mm, A. perideraion 3.2 mmX.t} Z 7ol
Zit}t (Table 5).

o] AelA9  saddleback clownfish 3} o= F3b = 10€A
8.39+1.55 mm, F3F F 20¥ Aol 1259£1.96 mm, H3} & 90U Aol 34.23+4.35
mm= Hlw2A wE S B K - SR (1989)2 F-3F F 10~13d Ao
833~9.67 mm, 3} ¥ 15~20¢Al 16.7~237 mm, F3} F 100~120< A
233~30.7 mm=z A&t sk, Rho et al (2004b)> Premnas
biaculeatus®] %3} Aol A& 310~3.44 mm=z ©] FTHT} 29k, F3F &
10€ 9= 564~6.89 mm, 3 ¥ 45¥o| &= 13.64~19.37 mm= AJstA ). o]
d A Aole F, AMSEE LY il AMS 2o WE Aolo] o3k Aow
Hrh
Muthuwan et al (2001)% saddleback clownfish ZFo] AbS Ao A AES
o] 7dAe] 50.0%°lst= W&zt 308 F 11.6%E Eastth o] A-ol A
o] §3t & 5¢ ool ARoj5o] HolE WA EetidAY, A AL 5 o] Tt
A aRlEe o3 AE&o] 50.0% olstE FHAESlaL, —ri} T 84A A

)

N
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Artemia 552 A1 E9] Artemia 220 &gk HAFZE dojuy AEE 0] 439%
oA 358%= Holxth H-3t § 0AAl = AlFFEE &71WA A EeHA X
sk AMAZE HAeRE AAIEC] Vel AEEC] 359% A 295%= "ol 1
o] Fol = thEFAAIE doluA]l kil b E Aol FAHATH

Clownfish®] WEjA[7]ol= 1~370¢] band’} ™, &, aege] A1tk o] A
71l EFolA FRAEE sl Aojso] FALM S Fo} AWoR U#rt
Aeel @ FAdow A2 fev) (Hoff, 1992 Moe, 1992 Tullock, 1998;
Wilkerson, 1998). ©] <ol A saddleback clownfish®] WEj Al7]&= H3 &
AHE 23471 dojydkrt Fst & 8o 11Y Atolol Mo Foll kM
band7} AAURA Fxo AHow W7l ALttt 2 AWML oo

2EY ZE EAY A Ao]Eo] Hol=H R FxRE FTAAMNE
ARTE o T Ao Rol= Ao A UEhwt H3k & 119 A
= bande 242l

23 Alo] W o] M7= band7} BYS 2EFEa So A7
RgeA & bgRGoR Wt AagA e
ol F-E] AWK FFH A5 Fxo TFToE e ARFEA
al7] Al AFeR i Th
Clownfishe d®Fd o=z Rl & 1dRE 200 undF 9] rotifers 42 5}A| vk
o] A|71¢] Aol AlE I sEo] ¢hds] Wit gk AElE F9o M
os] Ho] 1A} xAHo] HGHTt (Martin-Robichaud et al., 1993).
Downing (1999)-8 haddock, Melanogrammus aeglefinus Ao AFS-ol A= 1A
T2 HeA FxEt AELo] vt B 3keth Tamazouzt et al
(1996)% european perch, Perca fluviatilis A}o1¢] AE&I} AZEL N =
A HSA Fo w7 st Barstith o] A= AEES FHE
zof M Fx7t Ao Fxo gadFxEn 29, A FEE 1
gz Fodth 7] 2Ho]7) rotiferg Q14 2 gF2lEr] fEiA = o F
Fx7l d 23 Aew AtsdTh
Artemiay 1 E=E LA WA (03-HUFA) 80| rotifer, Tigriopus 50l
Hlsto] @AetA 7] wjitel sfiatolF TR AN E I st Artemias
E

THeth 24X 2t Y e Artemias AWHA O ® 1241 7FRE] 25.0% 9]

—{u:

o
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NUA7F EAHERE Y st F wE AR Yol EAEHojof gt} (=, 1991).
AESEAN FAGANA AAAQ] Hol Tw& Aol A% BAA HellA
Z sttt Aoj o] Ao wWE Artemia E2Fo] 3 Aol A 3 &5 MA A,
Siganus canaliculatus< 3+ % 12947 A (TL 7.0£0.6 mm) 1727} H+t
350 AE EA sk, F3F & 1597 o] (TL 9.9£1.14 mm) 17}2]7} 4387}
AE AT (3, 1999). dA, Paealicthys olivaceus #tolel 7% A=
10mm 9w Artemia B E2 %S 13HB4A2 AAsA 2 (=9F ¥, 1986),

A&, Mylio macrocephalus®] 10 mm A}oj¢l A% 4287 A S E A1 L 0]9}
%=, 1986), A%, Takifugu rubripes® 6 mm, 8 mm lﬂl 10 mm A}l &=
ZyZF 428, 960, 18]l 1434 ArtemiaS 23tk (=<} A, 1993). o] ATl
4] saddleback clownfish= 6.0+0.2 mm, 8.0+0.4 mm<$} 10.0+0.4 mmolA 7}
7y 12411, 280.78 1E]3l 556.1670A1& XA st YA, - S57IAIA], A F R
U BAIN AFERTE Ao o]ef o] ofF Itol IAF Aol= Fwt
o E2ey B oolygt A2, AbSTE, Aojo 74 sl wek xpolrt

Que AGAuAN AFAEe] AP Wahl FFe AL B
F9 shtolth offtel Qo] PR WARE, A2 U YANE Fol JF
F7) aze] A5 o % AFAG A5 BAA o Fel doiA F

o

a3t glow & (5, 2004). @A, Paralicthys olivaceus 20~21
mmX| o= 27% A 14% = A7) s "ol 244 ko] o ool
HAA AL 4L HA 0w ThHA dEs WEl¥ 14%7HA A& (=, 1987). 3
A3, Mylio macrocephalus 141~145 mm o1& 27% 1A 3L =X A7
20%0 = SFolE HALE A otont, Awrala (33%) A FA3] 20% = W E
S u 50%7F HAFE AT (o]9F A 1986). o] ATl dFo 5%% WH
A AT AE 22004 BE AAAZE HAME R oW 3Dl 2%% We B A3
TolA = 16% el HAALE AT (Table 4.). Wk o] F2 25%, WelolAl b4 A
el AtSgo] 7hsd Aolgk AR E T Hoff (1996)°] <8t IOH (Instant Ocean
Hatcheries) ol 4] = clownfish /\}O 79 HlFL 1.018 Q7% W)= 5o ALS
AN Abekat Agdell= ob Rl ddFo] glubar shith o]F A AR Aol
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Clownfishi= AAIA o2 sjFeFHaat Ado] qartae] Age Be F82
FTom A 2 Fert A4 Srretar vk Bl Burapha thstoll A o] A& &
23l & 27089 = saddleback clownfish, Amphiprion polymnus 2v7F2](S1, S2)
S} 2004 5ol d=uAetmFE o] A7 5vte](S3~ST)E AbEste] e TR
Ak 7l RS Ao R ofule] e, g Ak, §-3h, AA o8] AL W
of g A5 FAsArh

S1¥ S29 A AbghE 531 5 21702 2002 8¢ 11¥eldlaL, o W S1
o] A2 114 cm, S2+= 88 cmATth o] % 2003 10€7bA] 73] €] "J%’fo] o
oo, B FAo] x| gkokrh 20039 11€] 4 FTS s S27F ¥
Abste] A AE gl A vk @Al kA o]}l ‘3} 2004 5€e =]
(A% 52~85 cm)E Slo] & Fxd F&3 Ay S1¥ S37
g AN, FE& 32LAN Abgo] Aokt 42 HeFgorw AN HEA
ol HAHRT UL FAGES B4 246+0.13 mm, &8 0.96+0.02 mmo]

s

% 1~247HA ool Y

>,
o
2
>
>
Ul
o
=
A

ngatole] AR 458:021 me, 3} FEo] AU AdArt. g F 1
A Aol ekl 9hA3 F4E AHD rotifers Wy AZsEon, Axe
4.9040.35 mmA k. F3F ¢ 544 ol HAAo] 588+0.31 mm ©] AL, *gf%o]

O

500% olstz WolAth W3 F 8UA Aol: WEE Azete] W3} F 23

Aol Wit AAo] 15004212 mmol A Wel7h $zE ek 23 5 4524 2)of
v Aol 22764322 mmeolal, F3F F 90UA A ole= Aol 34.2844.35 mm
&2 282%0°] 3t}

Z27] Ao o] FxAZE AEE&S AMFx7F 55.0%, FH
Z+7y 50.0%, 40.0%, 25.0% “l“ﬂ 7T (P<0.05).
mm, AAM54ZE 5994049 mm, 32 4F 5.88+0.17 mm,

1
24 mme] =99 (P<0.05).
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Aolo] 4ol WE Artemia ¥8 AF FA9 Bt AzAT Ve A%
(X) 5.0£0.2 mm, 6.0£0.2 mm, 8.0+0.4 mm, 10.0+0.4 mmel 4 Z+7} 635, 124.1,
280.8 18]aL 55627 AE EASte] Y= 9591 X - 52549 #d3 A4 o= LE}
@ 4 glek

Aoje] GrUE AHA AFAN 5hM W A HFIAE 2w o
& F 7946 BE QAT AN ARS 396 2 N B AE Tl
A 16%01 4 272 A AL H A,
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