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ABSTRACT

The effects of environmental factors (density, light, temperature) and live food on
growth and survival rate of zoea and mysis of fleshy shrimp, Penaeus chinensis, were
examined.

The percent survival rates at the culture densities of 200 and 300 larvae per liter were
significantly higher than that of 500 larvae per liter (p<0.05). The percent survival rates at
the culture densities of 100, 200, 300 and 500 larvae per liter were 90.3®, 95.2°, 94.3* and
86.7°% (p<0.05).

The effects of light conditions with diatom premix diet showed that continuous light was
the best for the survival rate, 96.5%. Natural light and continuous darkness showed the
survival rates 79.0% and 4.3%, respectively.

On the rearing temperature, the survival rates were 97.3% at 19T and 96.7% at 22C
with little difference but the higher temperature resulted in faster growth. The survival rate
was 51.6% at 25C thus showing significant decrease compared to 19C and 22 . At this
temperature the growth was also suffered.

With regard to dietary value of live food, both the best survival rate and the fastest
growth were obtained when 6 mixed species of diatom (A. normaii, C. simplex, N. closterium,
P. tricornutum, S. costatum and T. weissflogii) were provided. When single species was
supplied the best survival rate (82.1%) was obtained with S. costatum, but the other species
resulted in much inferior survival rates (below 80.0%) and poor growth.

+ B ATE 19809 $FAGAT 49 =8 ATH AL I3 LA,

159



Sz - T

A&

HZ gaje) EAQ A AL N8 (Penaeus chinensis) ol tiste] A4 24 = o
Aol YA Be I #Ao] FEHI it 1992E A -8 vt At
ha, 22 74¢] thal FAAo] AHHO U, FR Ao o i}t X3 YHE FAH B
PR FA0Z 1987 o} F T3] AP 1 glon, 1993 Aol 39,937,000 whel &} A3}
uh Qo (b JEAE, UER). @2 AdF =Y Fujkge) I3 =W A3} LR AL
He 8% Aoz Zgdn ok

g, olsjre A E BT thet 7] FAY A &7 29 2 HelAE Ui 1A
Aol A7 HiE uFE AFolth & (1968)2 sty FH A4te] B AFolA AMS D=9t
wolo] 3l naupliusel A zoea®t mysis 1717kx19) &8 717t 2 &L S Bag v J3, B K
(1969)%= w3} o1 2-8lol] ©3 AT A naupliusel A zoeaZtAl, zoea®l A mysis7hAel WEEE,
+ (1970) & o] HEL 2P PL W nauplius 71 HE mysis7HA S YESE&E B o o =3
Rho (1990) = 429 @& naupliusol A mysis7hA 2] 4E&E BudHch Jejvt o]d Husd
B30 57 2Po|U Ho|WEY FHo| e Y Aur} ol FE A AFF AT &4
ZAsNA 2AHE WEolmg FA A AREAE vFd dHo|th

wald, B d7e 23 2 o S48 AAAHQ i TEHE Y] fstd As 2,
W e 1w BolAE So Bl &4 o] Ul zoea®t mysis FAL AFFH A& VA=
4dgL ZAlEIYA 1 AYRE Btz gk

i}

e =

U5} zoea®t mysis FA S AAF Hol WY 87 2UE FotH 7] A ALK A, FFI), F2
2 27| Bolo) WE AT Y& ZAEAT 2 4dd AL zoeadt mysisE ZHZ} §-3F F
49, 1295 e g o, o5 §A 7IZtol &1, 2L HolE HAERE o] F /A VIS
stz Bo) APL A& RE 48 54 Fetag F2o 349 A% HFE H: F 4
Aslgon wolz TFE AE o] HEL /2 wlA] (Guillard and Ryther 1962) 2 H] Fat i ch

AHS AeE Md 23 104 A siphonoE wtge] AAV|E AAGR F Helg T UF
ARG o3 f5+E 3094 AYL, AHEF) 30% 8 WY E3A

AZe AR HnAL o] &3dtd 0.1 m7RA, AFL 33 AEE o] &3t 01mg7HA FH A
AFS \7HEo) AF Ao I 2EHAE HA3E] fEA A 45 JHAT YE AAE
ZAF3H T

1. Alg 2

AFS A5 e AT A2 43 1989d 59 19YHE 19899 69 4 Y7HA] 17 43t
AAstged, zZ+ AP s 149 100, 200, 300, 500 721 9] naupliusE AHS3HH T

Ho| B BAasA e ety A g AP BBF < Chaetoceros simplex (NFUP D-
16), Skeletonema costatum (NFUP D-24), Thalassiosira weissflogii (NFUP D-20)& #& ¥|&2 &
et FFedch Hol dxE f4 1007 B 10 T cells/mE FAHEE FA2H, BF7=
UAZ A& 2% (FH ZTE 3000lux) .2 FAZL, $£22& 202+07 T

160



Kz g9 RS £FR vAe B 3 Holah B8

2.

(I

F7

Zoea®t mysis7]¢] #F7]o] WE 4FIY WHELS ¥ostr] sl We (A3 (L:D=15:9),
243 A& 2T (FH X 3000u0) 9 24 A7 A% FEF2 TR A¥IYT B30
APANA e ol MES C simplex (NFUP D-16), S. costatum (NFUP D-24), T. weissflogii
(NFUP D-20) 3%9 =& £+ S costatum D5 FFT, 221, 2 289 0P} A
shrimp feed (Nippai brand, Japan), micro capsulated feed (Argent Chemical Lab., U.S.A)S A&
sk Holel FFFE AL d £330 T MAE FAANFHLH, AMS FL 202+07T, AFS
U= 300 vhel/eE BTt

ot 22 He 1989 59 19UHE 19893 6 Y 4 7R 17 U 37EA FFI)0A A}

w8 43 e 2,

3.

4>
ro

2 A A% 2 AU £89 19T o] B 3T, 6T A7 22T, 25TCE TR
sRom, A dEE 300 vhe/e, FFEe 24 A7 94 28 ($W ZE 3,000 lux) 34T} Holx
Amphora normanii (NFUP D-34), C. simplex (NFUP D-16), Nitzschia closterium (NFUP D-9),
Phaeodactylum tricornutum (NFUP D-14), S. costatum (NFUP D-24), T. weissflogii (NFUP D-20)&
3ot A% Al mi 309 AMAZ FRSEA, 1990 5€ 24 ARE 19909 6Y 13 YA
21 43t A ST

IS
>
o
i

Old=E &1t &Y

ZoeaZlol= HE HolWES HAStEZ & YA AHLT 6 THY FRE o] L3td Hol
B3 HFA o MYl AL HOWEL A normanii, C. simplex, N. closterium, P.
tricornutum, S. costatum, T. weissflogii 38T 2 o]§ 6 £79 7#ZE TF ETFT2 Yo
HlastAet o5 AE HolAEL 7t YT ALS dF e 30T AAS SAAAG. & o=
AEL A4 23 (F¥ 2213000 1ux) 2 493 FejolX AAHQH AL S0 AL AsE
19.1£ 0.7, 300 vhe}/€01 A3, 19903 59 24 YRE 19909 6 Y 13 U7HA) 21 Y7+ APdhe] A=
HolYE] THol wWe Ho] 8L vt

Rl o S 24

—

b.
€ A7 AR HolME F C. simplex, P. tricornutum, S. costatum, T. weissflogii®) =4te]
¥4 Gas chromatograph (Model 8700, Perkin Elmer LTD)-& o] &3t9 1, AWe] 22 1 A4 =
Folch et al. (1957)H 2.2 Ala¥alr).

EE A9 2 T2 AAEAT, BHETFY HEe Adete, 4o #¥ AAE one-way
analysis of varience (Nie et al. 1975), &€& Daniel (1987) WHOo 2 95% 2 EA A §9A4
ARE 4t
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1. A 2
Zoeast mysis 71014 AAE A% LEE Gopry] 3] 1989d 59 199FH 1989 64 4
A74A 1797 A Ao mE s YEL9 A AdE Table 134 2th

Table 1. Effects of different culture densities on growth, survival rate and total biomass of fleshy
shrimp larvae reared for 17 days (initial total length, 0.3+ 0.1 mm)

Culture Final growth Survival Total

density Total length Body weight rate biomass

(ind./£) Mean* S.D. (mm)  Mean* S.D. (mg) (%) (mg/tank)
100 46+ 0.2° 0.7+ 0.1° 90.3* 189.6°
200 4.8+ 04° 0.8+ 0.1° 95.2* 456.9°
300 51+ 0.3° 0.9+ 0.1* 94.3 763.8°
500 441 04° 0.5+ 0.1¢ 86.7° 650.4°

Means in the same column not sharing a common superscript letter are significantly different (p<0.05).

AzELL 200vte]/87t 952% 2 AE VElW e, 1 thgo g 300 nta]/87) 94.3%, 100 vlEl/
07} 90.3%, 500 vhal/¢7}t 86.7% 2 VERGTh AL 300 viel/fe] APt Wit A s1mmz THE
Fon so0ntel/ee ¥t B AG 44mz JPE Aok 2x, o] me 1Y 4%e 47
028mm, 0.24mz el =AY HF AFE 300 0/27F 09mge g FHY FAKNeH, 1

o2 200 v}2)/¢ (0.8 mg), 100 v}el/€ (0.7 mg), 500 vFe]/ (05mg) &O & vreEbg)

1797 A3 A2 Ao AA FHS vms] 29, 300 vHel/Le] EEERENXA 763.8 mg/
tank®. 2 74 =k3, 500 vbEl/€7} 6504 mg/tank, 200 ©}2]/27} 456.9 mg/tank, 100 #l2}/£o] 189.6
mg/tank 22 Ebych
7

2. &

4

P27 E zoea® mysis 719 AT HEE HYS 1989 59 19URE 1989 64 4
A7A 17 A3 AAEHE

P78 AABoR2 FFYL BS, S costatumS FTFIF AP AEELS 662% 2 v ¥
3, 37HA] FRE EF FFS AP T AELL 790%2ZM S costatum™THS FEH AL Eot
oF 1.2H] S MESRES HYJL, o) F AYT Atole 5% FEY A Aozt dAHUA
&, Nippai it Mg A8E AFE3 A%+ 13.7%, Argent Chemical Lab /it microcapsulated
feede] BALE 27% 7] HESES B, F2E FF3e A Hode AEL0] A Holxe AL
g 5 gk Ao Axng B2d, 3 AFY S, £F d2E AL AEF (04mg)7t S
costatum AT (03mg) Bt} tha Ere vy, B AR B S costatum BET (43m) 7 TF
Tz AL (39m)RT} o ¢tk a8y, F 259 ol AIRE AMSS A= Ha Ao,
Yo AF BF FEE AL 287 3A 9sith ARG upkAle] AES ANAE BAFE
Bel 1z SRFME 2844 ng/tankZ M BRI, S costatumS] ©E TRTE 1788 mg/tank S
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KB shiEo] R AR il BiE 2 Holhkhe ¥E
2 EF 279 63% 9 EH3IYTk x, F uid Atge 27 369 mg/tank 7.2 mg/tank S E o]
A ETo) vstd o) e A SFS HYr) (Table 2).

Table 2. Comparison of dietary values of foods for fleshy shrimp larvae under natural light
condition for 17 days (initial total length, 0.3+ 0.1 mm)

Final growth Survival Total
Food Total length Body weight rate biomass
Mean* S.D. (mm)  Mean= S.D. (mg) (%) (mg/tank)
S. costatum 4.3+ 0.2° 0.3+ 0.1° 66.2° 178.8
Diatom premix 39+ 0.3° 04£0.1° 79.0° 284.4°
Prepared feed! 3.6+ 0.3 0.3+ 0.1° 13.7 36.9°
Microcapsulated feed? 3.6+ 0.3 0.3+0.1° 2.7 7.2¢

1:Nippai shrimp feed 2:Argent Chemical Lab.
Diatom premix:C. simplex + S. costatum + T. weissflogii
Means in the same column not sharing a common superscript letter are significantly different (p<0.05).

S, BTG 24 AT A% 2 YN HL B¢ WELL S costatumTE FFE A Lo A
797%, T T A TN 965%F AIFY A 2ok A FFHAJTE ¥, microcapsulated
feedE AHE3F AP TN AdFoA 27% Q9 HB) 675% 2 BEgo] oS FAE I wiE
Atgoll A B5 HALG Ho| Soldtrt. 4o 445 B, £F FxdAN HF A4 64me} J7F
AF 13mge. 2 S costatum FHT9 Fe AF 54m, FF AFE 09ng B} 9535 w2
B Al microcapsulated feed?] A-$-v B AR 37m, B A 03mgoZ v J=3
BAch &, 9% 2383 49 JAF AAFL AAFqHRTg 3A Foreach EF 72
¥ 11292 mg/tank .2 AdFo] EF FFTol vste & 4w} F748IR T, S. costatum T
5= 6456 mg/tank .2 AAF A9 B} 364 F7Hetsch (Table 3).

ol o o

fo, Lo qjo o

it ol ox ox

?0

Table 3. Comparison of dietary values of foods for fleshy shrimp larvae under continuous light
condition for 17 days (initial total length, 0.3+ 0.1 mm)

Final growth Survival Total
Food Total length Body weight rate biomass
Mean* S.D. (mm)  Meanzt S. D. (mg) (%) (mg/tank)
S. costatum 541 04° 0.9+ 0.1 79.7 645.6°
Diatom premix 64+ 0.5 1.3+ 0.1° 96.5% 1129.2°
Prepared feed' - - 0.0 0.0
Microcapsulated feed? 3.7+ 0.3 0.3+0.1° 67.5° 182.4¢

1:Nippai shrimp feed 2:Argent Chemical Lab.
Diatom premix:C. simplex + S. costatum + T. weissflogii
Means in the same column not sharing a common superscript letter are significantly different (p<0.05).

FF7) A 71EG EEXE FYE A9 AELL EF F2E FES YT 43% 2
S. costatumWrE T APT (363%)EuE ¥ AE&S Bk 2y, HE A% BT A
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NNE S costatum AFTF (37m, 03m) BRohe £ 7= FFT (44m, 05mgellA £ A%
BYd $ 25§ g9 ZAFdE F29 479 vndd o, 2F e 433 Y4EEE EHoh
E #AZ AALE S costatumT-oN 4] 981 mg/tankE THE ol Bl 74wk A& =¥
Aadel Ao}l vlmwapd wj$ A2 YA FE BYch &, F FTFHY AARAIAME 242 1.8 mg/tank,
09 mg/tank® 713 ¥ AAE B Yt} (Table 4).

o of

Table 4. Comparison of dietary values of foods for fleshy shrimp larvae under continuous dark for
17 days (initial total length, 0.3+ 0.1 mm)

Final growth Survival Total
Food Total length Body weight rate biomass
Mean+ S.D. (mm)  Meanz S. D. (mg) (%) (mg/tank)
S. costatum 3.7£05° 0.3+ 0.1° 36.3° 98.1°
Diatom premix 44+ 0.7 0.5+ 0.1° 4.3 19.5°
Prepared feed' 37+0.1° 03£0.1° 0.7¢ 1.8
Microcapsulated feed® 35+0.1° 03+0.1° 0.3 0.9

1:Nippai shrimp feed 2:Argent Chemical Lab.
Diatom premix:C. simplex + S. costatum + T. weissflogii
Means in the same column not sharing a common superscript letter are significantly different (p<0.05).

3 f2

Zoeast mysis 8719 BAA A% & Toatr] 9T A% ZFE Table 59 2ok AE&2
22 19CoA 973% 2 M BT, & 22T 967% 2 & 19T A Holgle] ¥dHA
AW & 25C ALE 516% 2 458 FolXe AFS JehA %, BT AR HT
AZe £ 22T 81mm, 1.8mge 2 7P E2¢om, £2 19T, 25T ¢22 YERth E A F
Z QA %S 22TAA 1,566.6 mg/tank 2.2 7HF ESET, 19 TAlME 1,226.1 mg/tanko] 1L, 25 Tl A&
4179 mg/tank 0.2 A A FolH Tl

Table 5. Effects of different water temperatures on growth, survival rate and total biomass of fleshy
shrimp larvae under continuous light condition of 3,000 lux for 21 days (initial total length,

0.3+ 0.1 mm)
Water Final growth Survival Total
temp. Total length Body weight rate biomass
© Mean+ S.D. (mm)  Mean+ S. D. (ng) (%) (mg/tank)
19 7.3+ 04° 14+ 0.1° 97.3* 1226.1°
22 8.1+ 04° 1.8+ 0.1* 96.7° 1566.6
25 57+ 04° 09+ 0.1° 51.6° 417.9°

Means in the same column not sharing a common superscript letter are significantly different (p<0.05).

4. AE ojolug ot
B AN AT 65 AT HolWEe ol AF AW ARHE Table 63 Bk H4Y BE
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2 TR EHT7L 67.7% 2 7T Edow, theol S. costatum S Ho|E ARE T} 654% oI
o, F ART Atolo] {YAQUA Aol AUTH T, A normaii ABTE 39.7%, N. closterium-e 40.3
% YEEE P It EF #2794 S costatum S AT Ui 72 AYFTE 39.7~463
%9 BEEE AFTER FAFHY ol HolA Fgsirh

Holo| wte Wi AFe AFL diatom 6 F & MEFE 7Fo 2 Y3 v E 2 TFsI TFF
AT 61mz 74 o] wgrow 1 th3o] S costatum (55mm), P. tricornutum (5.4 mm)
o2 vetytth 2el3, N. cdosterium™ 3FE T7F 39mz 71 AFo] =on 21 A7 A}L-E
diatom 6 & E§7o AAo vEd 64% A== AzY) Y AF L F2 TFTI 07 mgo B
AA] 7 #:skem, O thgel P tricornutum TSt S. costatum T2 0.6mgo 2 UEMGI N
closterium®t TFF FoNME 04mgo 2 7HF o} i A A Aot 2 Ao o). A,
HEF AAFE B T3 2T 4266 mg/tank 2.2 7MY =%, S, costatumT-E 353.1 mg/tank
o2 & FET F 8% AFHAY 19 FRFIXE 1452 mg/tank (N, dostarium) A 2193
mg/tank (P. tricornutum) 2] Abol2 2 o]z} AYth

Table 6. Comparison of dietary values of live foods for fleshy shrimp larvae under natural light
condition for 21 days (initial total length, 0.3+ 0.1 mm)

Final growth Survival Total
Live food Total length Body weight rate biomass
Meant S.D. (mm)  Mean* S.D. (mg) (%) (mg/tank)
S. costatum 55+ 0.3 06+0.1° 65.4° 353.1°
T. weissflogii 521 0.3 0.5t 0.1° 46.3 208.5°
C. simplex 4.9+ 0.4° 05+ 0.1I° 43.0° 193.5°
P. tricornutum 54+ 0.3 0.6+ 0.1° 40.6° 219.3°
A. normait 49+ 0.2¢ 0.5+ 0.1° 39.7° 178.8°
N. closterium 39+ 0.2° 04+ 0.1¢ 40.3 145.2¢
Diatom premix 6.1£ 04" 0.7t 0.1° 67.7* 426.6°

Diatom premix:S. costatum + T. weissflogii + C. simplex + P. tricornutum + A. normaii
+ N. closterium
Means in the same column not sharing a common superscript letter are significantly different (p<0.05).

T, 4 A3 A% 2% A2 ASEHEL Yo Hold BE BF HELI HAL B
Ao} Hl2g FPold oyt A BN Bt Y & AHE HQUL T2 Hold }E AELS
B, 12 EFT77F 973% 2 7V ¥, S. costatum 77} 82.1%, T. weissflogii 77F 80.6% 490.2

F3kt} (Table 7).

ol 7 BT Atoldle o Aol oY HELo) MY & EY FRTGE BE 5
FEAN F4HA 2ol7t AAAUT. &, C. simplexs 62.1%, P. tricornutume 597% & AE=g
Ho 5 F2T Alelole Aelrt glloy b FETIE 9dA] 5% £33 §oAQ oz B
ATt &, N. cdosterium JBTE 286%, A normaii AETFE 308%2 /M4 A2 YELL By
=3

8, H7 WG AL AELY 2P v AP 2 659 FRE EFA T 7.3 me
el 71 TR, ©gol S costatume HOlZ F TN 61, T weissflogi S TIFH T

o X
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Table 7. Comparison of dietary values of live foods for fleshy shrimp larvae under continuous light
condition for 21 days (initial total length, 0.3+ 0.1 mm)

Final growth Survival Total
Live food Total length Body weight rate biomass
Meant S.D. (nm)  Meant S. D, (mg) (%) (mg/tank)
S. costatum 6.1+ 0.3° 1.0+ 0.1° 82.1° 738.9°
T weissflogii 6.0+ 0.4° 0.9+ 0.1¢ 80.6° 652.8°
C. simplex 59+ 0.6™ 0.8+0.1¢ 62.1° 447.0¢
P. tricornutum 57+ 0.5° 0.7+ 0.1° 59.7¢ 376.2°
A. normaii 5.0+ 0.3 0.7+ 0.1¢ 30.8° 194.1
N. closterium 5.9+ 0.6™ 0.8+ 0.1 28.6° 205.8'
Diatom premix 7.3+ 04° 14+0.1° 97.3° 1226.1°

Diatom premix:S. costatum + T. weissflogii + C. simplex + P. tricornutum + A. normait
+ N. closterium
Means in the same column not sharing a common superscript letter are silnificutly different (p<0.05).

A 60m o= Egth 28, YA FETE A nomaiis B F7F 50mE g} TH
ymou FE7PEE 2 v gt HT AFe HT AT go] w2 EFT (14mg), S
costatumT- (1.0mg), T. weissflogii 7 (0.9mg) 2.2 JYENGI, A normaii 77} 071922 743 ik
ohox, A4 28A) HES Axe] 2 AL vuRY, 2 EFFFUE 12261 mg/tank 2.2 THE
3, S costatum -7} 7389 mg/tank, T. weissflogii7} 652.8 mg/tanko 2 Ztzt w12 T 60% <
53% 9 SNZFE ATt £, C simplex’= 447.0mg/tank, P. tricornutum-S 376.2 mg/tank, N. closterium=
205.8 mg/tank 2.2 7+ A2 AL Bk

5. Ho|d=E2 XL 24 vl

B Ay A3 Ho|WE F AT AELo] ¥ FTUL C simplex, P. tricornutum, S.
costatum, T. weissflogii 4 %2 diatomS ¥ F S8t At £4& & ZFAE Table 8 3
Eige )

4 7VA 729 AHAS mg/g dry weight® 448 A& £ Aol A P tricornutum©] 33.13mg
/902 71 &3, S costatum 26.77mg/9, T. weissflogii 21.26 m9/9, C. simplex7} 12.64 mg/g2] o]
it} 28y} polyunsaturates® S. costatum©ol 0.80 mg/g o2 7} ISQEIL, P. tricornutum©] 1.95 mg/
go.z 713 =4th EPAE T weissflogiiol X 14mg/go.2 71 B3, C. simplex< 024 mg/g, L
2L P tricornutum, S. costatum) A= WEREA] @gith, E, DHASY ZAS-T C. simplexo| AT 0.27
mg/go = JEbST) Zoeadt mysis FA S AED AR 713 £& AHRE B2 S costatum ] S
08 Fz9 sty 18:20-60] wWig EI}E o] HoldHrh

> 2

8t zoeast mysis T4 AHFAl HolWER 2 =4 Wi /A9 43I AE BAF AF
58 AHEE, £ (1968)2 sl FEA ] B3 dFoA AMS Dx 314 vlE]/LR 3, Hole

»
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Table 8. Fatty acid compositions of four species of diatom used as live food for fleshy shrimp larvae
, (Unit:mg/g dry weight)
Fatty acid C. simplex P. tricornutum S. costatum T. weissflogii

14:0 2.38 6.62 924 191
16:0 342 1164 857 6.30
18:0 059 - - -
20:0 0.30 - - -
22.0 - - - -
24.0 0.30 - - -
Saturates 6.99 1826 17.81 821
14:1 o—5 0.35 - - -
16:1 ©—-7 311 10.85 7.03 11.30
18:1 @o—7+w—9 0.93 207 113 045
2011 o—-9+w-—11 - - - -
221 o—-9+ow—-11 0.15 - - -
24:1 -9 - - - -
Monounsaturates 4.54 12.92 8.16 1175
18:2 w—6 0.19 - 0.80 0.16
18:3 ©0—3+0w—6 0.09 - - —
202 — - - -
20:3 0—6 - - - -
20:4 0—3+0—6 0.32 0.67 — 0.22
20:3 ©—6 . 128 - 052
20:5 ©—3 024 - - 140
226 0—3 0.27 - — -
Polyunsaturates 111 195 0.80 1.30
Total fatty acid 12.64 3313 26.77 2126
Others 7.06 6.37 9.93 534

S. costatumS BFY 735, naupliusell A zoeaZt A= ¢F 5, mysis 1 7171 oF 9~10Y AQFHY,
mysis 717tA¢] HEEL 42% AFEAvin 2udt v ok B3 & (1969) ] st UF F3to] #it
AF e AL DX 480 wtal/¢Y W naupliusll Al zoeaZb A= 41%, zoeadl A mysis7HAlE 20% 2l
Az2E& Rustgot F (197002 ALS dxe 31778l/8, HolWNEL S costatum B P. tricomutum <
FEstel 283 A3, B3+E nauplius?] R H zoeaZtA= 54%, zoead| A mysisZHAl= 43% 9] AEES
Rugat ok =, &3 #1(1989) = 12493 AMS 2= 140vtel/fE AFE Z# naupliusoll Al zoea
7 763%, zoea®l M mysisZAAE 464% & AEES B3t ¥4, Rho (1990)€ = tst FH
A H3le]l oA & 22~24 TolA naupliusol X zoeaZtAle oF 4 Y, mysis7hAle F 11Y &
251, zoea?tX= 87%, mysis7HA= 53% ] AEEE Bk} Qo) ojghgo] AF7A FoA
B3E mysis?I7tX 9] AHS ARES T3 B, AMS UE 140~480 vhal/eol A oF 10~19 Y3t
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AH53QS o, mysis?)7HAS HE AELL o 50% vTeR B & ok

W, 2372 Wang and Ma (1990)& ol Hol= nauplius®] =S £ 150~200 vte] 2 AHSSI S
U, Ao 09 300729 nauplius® AFSE FAEE YErb FURMATE Bkt

B Ao NE ARSAE 100~500 hel/Lol A 17 43t AFSE F9] AEE 86.7~952% 2 ] =
A7 Anele 2 Folrt Atk B AN HAY ALS IAxE AEEH HE AFUVeE £ de
200~300 F}2l/e7t Asitta ws, Ax AN =S zrebd oF 300wy YRR AFE
AAH ZHAA AT § Y& o= 7|gEr

oln] RIE MY AREL AMS Do ma} e} zoeadt mysis7)e) Aol EEE FESH
ZARE Ao] ofU:, tiRHo] EH AL 913 131 nauwpliusE FEO) FEI}IL, AHHLE
$3AA 2AME AFtolme B ALY Adsl HlW BEAErE etk 2, B 2AMIA UEhd
A A5 09 300vielE 2R AS B&n ving o ¥ Fdzt & F Ao

weba, #A Haicte] guk Wi Bt e BE sM/T o8k 28 Fxd 4% €9 1007
gle] 44 Urs £8dn Qo B A7 Z3g Fn¥ o 09 3007k FER ARSEel HE
AAAS ZE A whEY Rolch E, B zoea”l 74X ] WEE F 50% W= 9% oJFeR
4 918 Aoz HAwE
39 o3t 28 Al zoeash mysis 719 FE& - HE - pH T FF¥ BaF] lon Yol
BHaE Ao 2 4 9w ML B o oldhg AT A FAHE 2o A4HET dubHeR
B AUl AAF FEE FXsHe A7t diFEelch ek, £ 4% 23 zoea, mysis
7)9] S-S Woj thate] A% L AFEo] & Ho]& Rolx vk B AT 37k BF7] APl

> 82

s

-

=E o] AT deh WA BF AELL viwshd, % AT A% 2P0z AIAYE A, B
AEZ0] 609%2 AAF (404%)F FFTA (104%) 4FT Eoh 953 w2 4L&E Lo
o] AoIME AEET ol A4 A A% 23 Adte o] A we 4P 2T, 37
YolNE AABH 9% FFA YT Aol Hol7t fek &, F AAFL A% £ 436
ng/tank O 2 714 E, DB HE 1092 ng/tank, D& FITFoNAE 282 my/tank 2 A& £B 7
Vg e ARE Byd wetd, A3 A% 29 £2 N9 diatom®] FAE FEAAN FAe

obg m "oz FFHE AW} AW Ao wordEnh

Zoeast mysis 7191 AF&Al Feo thale] Rho (1990)E 20~24C7h HFshrha H33H 1, Liao
and Chien (1990)& zoea”|dl= 22~24C, mysis7]E 23~25T7F Holn, ofe HeA$-9] zoeast
mysis 7] 28°C, P. penicillatus®} zoea$t mysis”]<] 26~29Ce A2 W9l vud o I A¢-T
77 e Ao Wees Bud v Yok gekge Hue B A7) A HlmH wsd Fgol
otk e B 2A} Aol AEEL 22T oo Sutd Ay H #Fidhe A
AAEo] Bod Hees AaAel 24T 25CE ARoEA YT B2 25U o8 :
meld, B ATdAel sod nE AEg 4% 2 & AAFY AHAE B o 21~22T F2o] ¢S
bR AQ HFF AL £ AoR AdHEnh

U5} zoeast mysis719) AE HolgEel Ao uistelw o7 Eirh o, o8 Ax Hol A
o FAACZ HE BN o FR3A ¥tk £ (1968)< U3t FH AN zoea 719 ol
ME2A S costatum S EEI], AEEO] 2% FFJUL BusAL, B 5 (1969) = HelRe
233, 28] 64% At Baath. F (197002 Hol|WER S costatum R P.
tricornutum S EFate] A An, AELL 77%01JTkE By o5& tidl zoea®t mysis
7)9] WolAEZ, F2 S costatumS T8I, olel o] XEIA P tricomutume THFH. I,

S. costatum

S
=
o
=
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Main and Fulks (1990)%= #5¢] 2% 3} zoea® mysis 719 A& HolWEZ X F2 Chaeloceros
sp., Isochrysis sp., Phaeodactylum sp., Platymonas sp., Nitzschia sp. 55 E5 100,000 cells/mée] &
TEETHL WHEHC E, Rho (1990)= =9 A F 2 Skeetonema sp., Chaetoceros sp, Navicula
sp., Nitzschia sp. &2 TZ2FE 300,000~500,000 cells/mée] -8 FF3oia Busdl v 9o},

g8, Hu(1990)= 55 95NA P penicillatusE EZ AN o z0ea 194 mysis I7A
Platymonas sp., Phaeodactylum sp., Chaetoceros sp.8] 37 29 o5 3Z2FS £¢3 o) FFT+
ANxe] FA4 AEEE AR AH, EF HA=277 0% 7P %L, Chaetoderos sp. 65%,
Phaeodactylum sp. 62% & T 12 Atololle £ Aol7t A ¥ 539 Platymonas sp.8 ASE
46% AETEZ P AxIGT By

Jones et al (1979) & BE|A]$9 zoea, mysis”] S A E Chaetoceros gracilis®t W3 A<
AFE vug B v AFE 7} zoea”] oA 833%, mysis7Iol A 79.0% &) WE&2Q WA, C gracilise
Z}7} 538% % 600% 2 vl ALRHT} HRIHI, F EFHE TAEE HALE zoea® mysise] A
E80] 47} 865% 9 844% 2 7P ATt Eug uie Qlvh E, Okauchi and Hirano (1986)2
HE S zoea, mysis A& L Z T3] of &= F2F Hol2 Chaetoceros seratosporum™ vl 9Fo)
U Y B3 Tehaselmis tetrathele®] o) A&L ¥]7F A AAE 62%, T 51~57% 9
AELE B T tetrathele® ol BN} C seratosporum ] T2 A9 d¥)|&sitt Bl bl g},

o) 9jzko] vfale} BaE]Al9-9] zoea®l mysis FAA] TFIe 2B HolWEL FZ Chaeloceros sp.oh
Skeletonema sp.F 22 1Z7F 2] o|RH AN, o]& FZF thF vido] olaiLmE wjoko] 1Yt
Tetraselmis sp.®] Ho| A7} ZALE S Poln, o] 7} F2E ez 3 FEF Ho| 589
Hla ZAME A 2t

2 2AelN A% 29 AT 4, T2E W HBR FRY ), 659 F2E TP dolz
s 2

ks

&5 B4, EF Txe el fFA49 HE HolREEA 7 A¥sidn wadnh 18y, ojn)
d 235 vB7HAR B ZANAME A normaiit N cdosterium™ 22 B34 F2FE OF
23 o AEgo] AAF A AR A& 2HA BTN HELO] 41% olFE
T FRAYEL 3} z0eadt mysis7]19] 27] Holze AP Aoz A4 o]

%E T slon, E FRY 2Fge] 9lo] Ho] T (food catchability) &) SHAAE &4 F=
Froll Hlgle] FARENEL Aoz gudc ¥ B AAdMeE C smple’t S costatumolL; T
weissflogii B0} AEEH 4ol A AP FS £ of sty A9e duvtxoZ o2 Pengeus
NS5t 28] S costatumo] G TFE HolZAME 7HF AR Hoz mhEd,

T, U AT A% 28 YA AL AASE B, EF 72 Yol AFE UE [2E
RogA A AELo] 71 EUW S costatum S 71202 vjndg o, WEEH HR A4
oF 12v)], I AFL F 1549 && Ho] AEE BJIL, o] Aol FAZLE 5% FFA BF
freZoldot. Wk, thet zoea®} mysis?] FrAY HolWEZE diatome FEE wWYE T o)z
Taot71A diastome EF3t] THSHE Zo] 7 agbdoelet AztEY, ey, #57) Ao S
costatum, T. weissflogii, C. simplex 35S EHT AFTAME U AT A4 2HY AL 965% 2 A
& WE HF A48 JelZ glernz ol 3F9 FRUE TSt wolz FESlEn
zoeat mysis 719] BEEE I FHAZ 4 A Aoz Adddh Ty JerkA] 72 Hol s
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wjore & 4 Qe wWE S costatum T FT Holz o]gFlox oF 80% S MESFH FETH 4A
A7 A& Aow yAHEh

B dFME A2 Holage 259 At A3} U3} zoeadt mysis7] FA8 AFT Y&
Ane ANAA 437 ojziYeh. 2}, EPASH DHAREO) C. simplexsl A E%E A7 18:20—6
o] &eFo| S costatum| T EW3) EUE AAE B u) olE Apate] tiE}t fA BEE L A
o] ol P vjRETl dstde 2ok FAAY AP Ha ¥ AoE YZEn

$9 HolWEY] 4 ATIME AABT U A A% 29 AFTY ZE A 2HE HE S
v s B, 4 A7 A4 29 APFX HF AEEL 630% A ¥t AAFAME 490% =

o) B77) WY ¥%Y AFL RAEH, T olfE 9N Lo FERY FAT BAL) =
Wel 3 4 2 Yol AA2M o145 HEoes ¥ & Ut

Q ok

- =1

thate] zoeast mysis 719 AT AEo WF AE, B, £, Holo FFL t5 FA

As}s} 2k AMS Yo ohE §Ale AELL 500 vhal/eol A Kok 200, 300 vhel/fdd EA

Eota, ARSI E 100, 200, 300, 500 b)Y W BEEL 903, 952, 943, 86.7% oIUTh FE2E

T3l oz FFT FF7) APAME 47 9F 2PIASL W PS80 %65%E

AABE o] 4T o (790%)% 4 A $F AT o (43%)] ¥iE WP T2 AEH wE

AL BETh AFS £2& 19T 973% 9 AEE HAAT 22T H|8) FAo] =9eH,

22CHA 967% 0] MELH WE AL HYrk £& 25T = 516%29 HEER 19, 22

Tl B& MEST Aol AxEAT HolBEZE 6F9 X (A nomai, C. simplex, N.

closterium, P. tricomutum, S. costatum, T. weissflogii) & &3l F83IAE W, 944 ==

AT AS 973%9 M B AT Fue A4S JEigien, 159 FETE

JABEE TFHYL ol S costatumS TN W WES 821%, T. weissflogii®) 80.6

%2 AY3ne BF 62% olste] AE &N A2 4GS bl
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