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ABSTRACT

For the development of seedling production techniques of the freshwater crab Eriocheir
japonicus, the effects of salinity and temperature on the growth of larvae of the crab were
studied.

Embryos hatched out as zoea larvae were measured 0.421 mm in average carapace length.
Five zoea stages needed 16~26 days for metamorphosis from zoea to megalopa at 22 C and
245% . The average carapace length of the 5th zoea was 1.16 mm and that of the megalopa
larvae was 1.89mm. Each zoea stage could be identified based on both the number of
plumosed seatae on the exopodite of maxilliped, and the number of spines on the postero-
inner margin of telson and also based on the rudimentary pleopods appearence.

Zoea larvae fed rotifers and Arfemia nauplii were healthy and metamorphosing rate
from zoea to megalopa was 80~90% at 22~26TC and 17.5~315%. The relationship
between larval period (Y in days) and water temperature (X in C) is expressed as Log Y=
3.8604—1.91735 LogX. Water temperature and salinity ranges for better survival and
metamorphosis of the larvae were 22 C~26C (optimum at 26 C) and 17.5% ~315%
(optimum at 245 % ), respectively. The duration of larval stages tend to longer as salinity
levels deviated from optimum particulaly at lower end. All zoea larvae did not survive in
freshwater.
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Fig. 1ol Fmd vt 22 EHF ol EH 32 KR %HAE 6022 A$-30 thermostat 24
KRS 22 CE [EEMEA 7Y BEES 0 (8K), 3.5, 7.0, 10.5, 14.0, 175, 21.0, 24.5, 280, 315, 35.0 %
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I, FEMAS RS WEY Yol vX = REhe EEE RERo R MHsts HEd A
FIBE B/ROE HAANALH, ke FH, 1EY % 9rtE 2BHRHE HstEA 9t
S8 A (ERE, HE5IEREE, R Wl 2 g o #IEHES AEstdth
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256



SHRA k] kol wE ki, BEe) g

&K=, BB3H zoeaT rotiferadt ArtemiaZ 1119 HE=Z #4311, 84, 58 zoea: rotiferast
Artemias 1:2 9] HER 53t oJd 2 e vlAZy A< A #:8519.09, megalopa Y4
2 Artemia®t VEAI S MIA S 10 28 467 (09: 0003 F4% (21:00) 2 Uro] £4 14 FHE
ettt 3 F 14 #AY) J9 wiAgl AATS 18 26 #EsEA e st

Fig. 1. Larval rearing apparatus for Eriocheir japonicus.
at, air tube; h, thermostat; water bath; a, air: fs, fixing stand: wl, water level;
rs, rubber stopper; at, glass tube.
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Fig. 2. Rearing apparatus of Eriocheir japonicus larvae.
at, air tubes h, thermostat: wb, water bath: a, air: fs, fixing stand: wl, water level; rs,
rubber stopper: gt, glass tube.
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Table 1. Daily survival and molting rates of the first juvenile from newly hatched larvae Eriocheir
japonicus(De Haan) reared in the laboratory at 22.0 C~22.6 C in temperature, 24.5~25.0°
4 in salinity. Larvae were fed on rotifers, Artemia nauplius and meat of clam. Initial

number of specimens were 20 tails

Elapsed  Survival rate Occurrence of Elapsed  Survival rate Occurrence of
days (%) the larval stages® days (%) the larval stages™
1 100 71 19 85 75, M
2 100 Z1 20 85 M
3 100 71 21 85 M
4 95 71, 72 22 85 M
5 95 Z2 23 85 M
6 95 Z2 24 85 M, ]
7 95 72, Z3 25 85 M, ]
8 9 73 26 80 M, ]
9 95 Z3 27 80 ]
10 95 Z3, 74 28 80 J
11 95 74 29 80 J
12 95 74, 75 30 80 J
13 95 74, 74 31 80 J
14 95 Z5 32 80 J
15 95 5 33 80 J
16 95 Z5 M 34 80 J
17 90 Z5 M 35 80 J
18 85 Z5, M 36 80 J

% Z1~75, first zoea larvae~fifth zoea larvaes M, megalopa larvae; ], first juveniles.
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Table 2. Growth of zoea, megalopa and juvenile Eriocheir japonicus reared in the laboratory at 22 C

and 24.5%
Stage Inter-molting period (days) Carapace length (mm) Number of specimens
Zoea 1 1~ 4 0.421x 0.001 12
Zoea 2 4~ 8 0.535% 0.003 12
Zoea 3 7~10 0.651% 0.009 12
Zoea 4 9~13 0.825* 0.015 12
Zoea 5 12~19 1.159+ 0.085 20
Megalopa 16~26 1.892+ 0.092 20
Juvenile 24~36 2.135% 0.235 15

3t #53 zoea $HELZE ES ¥ B BE-9] megalopa $14°] ¥t megalopa $htE S THA]
108 REE 5o F1i] MAZ BT Zoea ES BEHAES 310, #18 #AY =99
TGN A BEAETRR BiTsle £EE #31A dct 93, 2 BbE 5 130 zoea $htEo) 58
zoea $HEOZ M - BT AR & ik 16~26 Hol FIES™, 1 3 #H 2 fiA = #ees)
71 AE Bt 24~36 Hol FEE T T3 S WiishaE o) RERIES B, 511 zoea
RS 1~4 H, 5 2 1 zoea KA 4~8 H, 28 3 zoea MRS 7~10 H, £ 4 #A zoea HIfES 9~13
A zoea HAMI, 28] S HA zoea HIRHS 12~19HO|PE2 £4& 4H,5H, 408,58 2 88S Ay
#Ea3lA dch. I ¥ megalopa® BITEH7171X = Wibi% 16~26 O] FTES, I 3 #1148 #A
7h A= AL % 24~36 Ao] B 21811 % #iAF zoea S 2 TR FHZole 811
Hitkol 0421mm, 528 ShAES 0535mm, 3R A2 0651 mm, 55487 S-S 0.825mm, £ 5 HA
AL 1.159 mmol ™, megalopa $h4C 2 BITEHH 1.892mm, 1T £ 1H #AV I 2135 mE
BEsHAl Eoh ohebr] e BE 11 BEAIZER ) B R NE (FEFEREZ )
< Y=029513 e"*™¢] gz yvehd 4 ik (Y. iR E, X REH 815 (Fig 3).

8, & zoea S BRI TRRE, EME HERER, BERE BHR BHEE L EEkumiA
EEm7ER ) ZAolo HE £ Fihfie Table 394 £TE vy F1H $H4EQ EBE &4
0.3 mm, 0.28 mm, 0.42 mm, 0.80 mm, 0.33 mm, 0.98 mm = 0.46 mm <V ol| Fe3le] 555 i Sha <) 1B &K 0.89
mm, 0.98 mm, 1,15 mm, 2.24 mm, 0.76 mn, 2.89 mn L 148 mE X EhEHS] R wE Zole] @y} EEE
sHAl UEtU, & Bl B AR mES Fig 494 R vbAE EiEEo] Y=0.24685
e TR AEI 2 Y=0.22135 P GRS Y=0.32288 2% REFAES Y=0,61893 ™%X fE
BiES Y=033778 "% BER Y=027240 ™% 2|1 fEmseumol A Skt Ale] dol=
Y=0.78190 **®X9] fhfgXoz £%& FrT 5 Ao,

a3 & AR zoea HhA o EHF R HI £ HArBlel HEMES Fig 594 F5E ut
X, JEEE Y=-0.09138+1.30045X, BHEiE2S Y=009956+0.56412X, WHiES Y=0.00459+0.75050
X Z28ln FElES Y=-0.09666+093965X2] EHmA o2 &% FyrH

8t zoea ¥4 megalopa S 2 #Al= A0 WEEHC 2 BHQ H#os Jeldx g,
53] zoea Hhadol o)M= SIS E ELE HAES Jehl2 2 g5 zoeal EREZIVF &4
o]#]-9-1} Table 4 9} Fig. 69 Fmdh viel Zo| @R =V, FEH AR TRERS BEHSHRER
RG] HB BEEA GA #HAE £ Aok T 1R zoea $hES 4 EA S FHAECH
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Fig. 3. Growth of zoea, megalopa and first juveniles Eriocheir japonicus (De Haan).

a, zoea larvae’ b, megalopa larvae; ¢, first juveniles;

Z, zoeas M, megalopa; ], first juvenile; Cl, carapace length.

Table 3. Measurement of zoea larvae Eriocheir japonicus reared in the laboratory at 22°C, 24.5%.

Number of specimens: 20 larvae in each stage

Mean of length (mn) in each stage

Appendages
Zoea 1 Zoea 2 Zoea 3 Zoea 4 Zoea 5

Dorsal spine 0.30% 0.02 0.40% 0.01 0.50% 0.02 0.58% 0.03 0.89t 0.03
Rostral spine 0.28%+ 0.01 0421 0.02 0.49% 0.01 0.68%+0.02 0.98+ 0.03
Carapace 0421 0.02 0.53+ 0.02 0.65% 0.03 0.82+0.02 1.15+ 0.04
Abdomen with telson 0.80+ 0.04 1.03£ 0.05 1.28+ 0.04 1.54% 0.06 2.2410.08
Telson 0.33+0.02 0.43%0.02 045 0.01 0.56* 0.02 0.76% 0.03
From the rostral
tip to distral end 0.98% 0.05 1.38+ 0.04 1.62+ 0.04 204+ 0.03 2.891 0.05
of telson
Abdomen without 454003  058£003 084005  097+004  148+007

telson
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Fig. 4. Growth of larval appendages of Eriocheir japonicus (De Haan).
a, length of dorsal spine; b, length of rostral spine:
¢, carapace length: d, abdominal length: e, length of telson:
f, length from the rostral tip to the distal end of dorsal
spine: g, abdominal length without telson.
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WIERE 7HA™, 5 31 z0ea S92 8 AR o JEMAMERS} 8 ) BENHERS A, &
41 zoea ¥ 10 B4 9] FARSEER S} 8 A BATNMERS 712 #niie]l Birt Hmst
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Fig. 5. Co-relative growth of each larval appendage against carapace length in each stage of zoea

larvae Eriocheir japonicus (De Haan).
a, abdominal length without telsons b, length from the rostral tip to the distal end of dorsal

spine; ¢, abdominal lengths d, length of telson: e, length of dorsal spine; f, length of

rostral spine.

Table 4. Morphological characters of zoea larvae Eriocheir japonicus reared in the laboratory at 22
T and 24.5%

Toea stage Carapace Number of plumosed setae  Number of setae on posterior Appearance of
length (mm) on exopod of maxilliped margin of telson pleoped
1 0421 4 3 pairs -
2 0.535 6 3 pairs -
3 0.651 8 4 pairs -
4 0.825 10 4 pairs Budding
5 1.159 12 5 pairs Biramous

and bare
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Fig. 6. Larval development of Eriocheir japonicus (De Haan).

I, lateral view of zoea larvae; f, frontal view of zoea larvae: t, telson; a, first zoea larva:
b, second zoea larva’ ¢, third zoea larva: d, fourth zoea larva; f, megalopa larva: g, first
juvenile crab.
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LI ) zoea St TN & KBS HES FES ) st KEHE megalopa gtk 029 BiT
S BITERS ESHH Table 5 Fig. 7, 89 FRe vhel ol K& 10 Tl M= megalopa &
402 BTshA ¥ 2utevt 1EY MEE 3t diF-8-& s e gl 28 Aitol £
B85rstach 8, megalopa $EZMAY BTl FTESE HERE 14ColA 485 H, 18Tl A 268
H, 22Tl M= 185 B, 26 Tl A E 148, 28l2 28T e 128 A=A BEY 942 BT
Bt wE e 4 4 v webA of "ol & KBH BITEEE Fig 99 g vlo} 2ol Log
Y=3.8604—1.91735 Log Xo| =X (Y: BTAEHS, X K&R)oZ el ¥ gk &4 L3 Kl

£ megalopa 4029 BITRLE KB 14TAAM 45%, 18TAME 80%, 22TAHE 90%, 26
CAM= 90%, 28Tolle 70% & Rl 282 &kiRo] 3 BivEd BTEEE HEY
o, $hEel AF TE FES KEEEE 18~28Coly 2FqAME HEARL 22T~267T HEQY
=3t

Table 5. Effects of different temperature levels on the development of newly hatched zoea larvae
Eriocheir japonicus into megalopa under the constant salinity of 24.5%

Temperature Required duration Rate of
levels () (days) development (%)
10£0.11 - -
14 0.16 4845+ 2.28 45
18t 045 26.81% 0.66 80
22+ 0.58 18.60% 0.63 90
26% 0.81 13.95% 0.66 90
28%0.88 12.84£0.55 70 ~
50
40 |
2
% 30 +
§ 20 |
G 10g Y=3.8604 —1.91735 |0g X
w
10 1 1
12 18 20 30

Temperature (°C )

Fig. 7. Relationship between temperature and development into megalopa larvae Eriocheir japonicus
(De Hann).
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Fig. 8. Relationship between developmental rate (%) of zoea larvae Eriocheir japonicus into
megalopa and different temperatures under the constant salinity (24.5% ).
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Fig. 9. Relationship between developmental rate (%) of zoea larvae E. japonicus into megalopa and
different salinities under constant water temperature (22 C).

2) 4£F we Bl FR

o] MEY TE WEe) pEe HASY) Hdstd MFAY KRS 2T BT - MHFA
J)0 %R BEEEC] $S megalopa $EC 2o BITHES BTRS HEGHESY, Table 6 7
Fig. 9 ol #7Rg v} o] B 0.0 % (RAO A= 2850 LNl 2| 35% A e BokelA
HoE AFRRC %4 EESU 24 B LNl M ¥, BE 7.0% A= megalopa 4
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750 vjste] 1 R EEESIA GO} HEE 245% o FKELOE slof B/ =AU B e F o
SEGEE VT S 2 oA AFS el L, 53] HiEL Yol fo we 0|22 HRe oS T
gl BiTRY KT E EESA Jehdo

Table 6. Effects of different salinity levels on the development of newly hatched zoea larvae E.
japonicus into megalopa under the constant water temperature at 22 T

Salinity Required duration Rate of

(%) (days) development (%)
7.0 - -

10.5 20.55+ 1.25 55

175 18.69+ 0.75 85

245 18.51£0.70 90

315 18.59+ 0.86 85

35.0 19.82% 0.55 75

3) WYk MEY W2 EE - KR HEG

Zoea Y o] Foll wWE & ELBEY| EEEE - k(R &l M HAERKES Table 7% Fig. 10 ol
FRS kel o] KiE 10 CollM e HE BFRSlel R dojuA i 19~28 B LA HF
o 511 zoea BREEONA] FEMEHH, KiE 14T HE 105% 814 megalopa $EZMAE &
SR 9w AF 67 Hto 41 zoea RAEZA BT @AY, HE 175% o9 HElde

Table 7. Effects of different combinations of temperature-salinity on the development of zoea larvae
Eriocheir japonicus into megalopa.
Larvae were fed on rotifers, Artemia nauplii and meat of clam

Temperature Salinity level (%) L
(©) 105 175 245 3L5 35.0
10 T - T Z‘ - T Z. - T I. - T Z. -
M: 0 M. 0 M: 0 M: 0 M: 0
14 T: - T:5386= 157 T:4845+t228 T 2.51.57i 220 T:56.75%2.78
M: 0 M: 25 M: 45 M: 40 M: 30
18 T:3575+ 246 T:2900+099 T:2681+066 T:28.33+125 T:31.49%0.66
M: 30 M: 70 M: 80 M: 70 M: 60
99 T:20551125 T:1869+0.75 T:1851+0.70 T:1859+0.86 T:19.82+0.55
M: 55 M. 85 M: 90 M: 85 M: 75
% T:1546+ 059 T:1421+056 T:13.95£066 T 2'14.161L 037 T:1512£032
M: 45 M. 90 MI 80 M: 75
28 T:1444+063 T:1315£066 T 1.12.84i 055 T: }3.14t 041 T:14.10x£0.60
M: 25 M: 65 M. 70 M. 70 M: 55

T and M:Developmental duration into megalopa and developmental rate (% ).

266



A e Akl o KR, EEY %

—_ 0
S 90 | = 10.5 %0 /A——-A
‘w’g 80 | e 17.5 %o -
>
o5 L 4245 »
—(6; 60 LA 31.5 » —
E’g L 0355 »
£S 40 | i
Q.Q) L
LSE
29 20} .
At L

0 1 0y s "

10 14 18 22 26 28

Temperature (°C )

Fig. 10. Relationship between developmental rate (%) of zoea larvae Eriocheir japonicus into
megalopa and the combined influences of temperature and salinity.

5 megalopa $4C0 2 BiT8ln 1 FoM= EE 245% o HEdw BT MEse HECL
485 H, BITRRE 45% 24 713 Rifsich

wE kB 18T KB EEE 105 % o)A E megalopa $ESE BiTeHE FIEHE 358 O, BITE
30% & VERN I, BEE 35.0% NAE BAMEHE 315 H, B7EX 60% 5 el A5 B 175~
315% #iElolAe BITFHERS 268~29 A, BIIE70~80% 5 UElo] 1 FolXME 245% ©]
BITAHTE RS 268 H, BITX 80% 24 718 RIEF3Th

Il K| 22T Al JoIA EERE 105% N BITHTEHS 206 B, B17E 5% 5 Y
BN, BB 350% AN BETMEBE 198 8, Bi7® 75% 2 YWY, B 175~315% &l
Aol M= BITHTEHE 185~187 H, B17E 85~90% = Uehlo] O FolM % 245% 7+ BITHE
At 185 H, BAXR 90% 24 714 RBiFsih

Al 26T 7o) BEEE 105% oAM= BITHERE 155 B, 817X 45% 2 JehyxL, BEE 175~
35.0% #HENME BITERH 19 139~151 B, BITX 75~90%°™ 1 FIA%E 245%° B
TRTERE 139 H, BITX 90% 24 71 RiFstd.

fmo e KR 28T B39 HE 105% ) QAN BIFIEAEE 144 B, Bi7RE 25%oH,
EERE 35.0% Al AE BITRMERM 1410, BiTXK 55% % JYehii, BE 175~315% A= BT
FPEH#7) 128~131 H #EE 712 ey, BITEe 4TS Bte & KRE Hskod KT
o] 65~70% 5 eI 11 AT HEEE 245% 9 EEE BITRIEAM 128 H, BTE 70%
2A gAa REFsH

waba] 9kA] Eikd megalopa $hEC Z O BITHEHE ¥ BITXRS HstH, KB et
KBS HEANZ EHEBEHT AN zoea ghtk o) £F0 ©E FES s KR 18C T BE 175~
31.5%, 22CTF9] 17.5~350%, 26 CTTF<] 17.5~350% 3 28 CT 9 17.5~35.0% ©1™, #3] o] #i
B ME Kol MBSOl HE 245% 9 BB/ SBEMA =dth @9 FHEHEE glold
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3. SRREBER SHE L F 18 HAQ B e BREE

FHEKES 22CTE2 BT - #EANIIHA & BHEEY zoea $hiE 2 megalopa $14ET 58 1H) #EA N
3 BT BEREO) HWE 7 BiE SER AFXEA BEES HEcstd, Table 8o Fingk vhet
o] zoea S HEEE 0.0% GRA)NAM 35% olUlolre 2 #@ifdl wet £FRRHY it
ol glor} 24 Azt ool EF FEEtH, HWEEE 7.0% IAE 5~10% S A£FRE Uehled
vl 3le], B 10.5~35.0 % (M7K) SENANE £ 5HIIE RASIIE Bl daglel 2 £FX
2 80% oS UetH I FAME HEE 175~315% &HEHNNME 90% o3 AFERS Ve
Ao}, 3 EsBIE B - e 28 s I AR B} old KRB zoea EEA
B3l v ETFEE HAES eI $8 megalopa s E BT3HE zoea &l HEte &
B o] o) 3 EHERLV} BBESHA AAAM EEE 0.0 RK) ~105% HENAME 50~85% o £HFRE
VERY =g #1115 #AIZE 2d BEE 0.0 % (RAONA 35.0 % GEK) O 27172 & BEEF
BiEre) ¥ AFRE 95% Ll bS UENEE megalopa $ELEREHE BRI 2 Bk 2 KE
Eoll e FEE/ AAE \@ES Eoltrt #AR BTHTE Bk K od=HidXE £F
WEES EEEtEo 2 WA & o F Utk

Table 8. Effects of different salinity levels on each growth-stage of larvae and juveniles E. japonicus
(De Haan) at 22 . Larvae were fed on rotiferas, Arfemia nauplii and meat of clam

Salinity level

Stage

0.0 35 7.0 105 140 175 210 245 280 315 350
Zoea 1 - - 5 85 85 90 95 95 95 90 85
Zoea 2 - - 5 85 85 90 100 100 95 90 85
Zoea 3 - - 5 80 85 95 100 100 95 95 85
Zoea 4 - - 10 85 90 90 100 100 95 90 80
Zoea 5 - - 6 60 70 70 80 85 85 80 80

Megalopa 50 70 85 90 100 100 95 100 95 85 80
Juvenile 95 95 100 95 100 100 100 100 95 100 95

wald olm] kst whHE kil 22CE BEE - #EEAZ EE TN zoea Sl HERMEGIE
EEo] 3t megalopa YES RS BITEE L BiTRY, SRKEMEY 47 megalopa St R HE
A ZEETIEERT O] )3l WEES HEE, zoea $E2 HE WE FES HEEHE S 175~315
0% ol AT 1ZANE REHEEE 245% ¢ =3tk ¥ megalopa -2 zoea $hEC Y3t K
itk o 2 BiTsle ATS Holu, B3 £ 1 #AY Afde RKAXNE EEMNA £Fo| "Ik
A=
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4. Megalopa $h%2| £HO| ws BE % EEel B8

Megalopa $h4EAA AR Bfrsted e KB 2L HEe HEY @ES #RE Y3t
KRN HEEE - KiEC] A 2ASNA HARY BE TEeY TEHE HE 2 O 8- £F
£ AEY FHEE Table 90 Fre uiel 2o kil 18~28C &HEMAME HAZ EHE 105 %
ZERH 350% (F3K) Aol e KkiEdl @A) o= Rejvt 80% Ll kS AHFRS HolH,
AZ BiT3ted FESE B8E 28CTY BE 105% 3 350% S B5E Bastae K
8o wE EmE, £ FKBErT EE 245% 9 A oA I BITAEHFERS 95~100
% 2A 74 B S0 e FEH s AHE Emec

gHoz olnT KEEE P HEEY A$e I AFRE KTEH FAl BT - KRt 7
EI e ANE @ENCE 2oXE EAS JeEdTh ©BelA megalopa $ES HAZ £F - ik
AFEd W FET kB ¥ EEHEET 22~26T 105~315% A =3ch

Table 9. Combined effects of temperature-salinity on the metamorphic duration of megalopa larvae
(MP) into the first juveniles E. japonicus. Initial number of megalopa larvae were 20 in

each.
. Salinity level (%)
Temperature(T)
10.5 ‘175 245 315 35.0

18 MP . 18 MP 18 MP : 17 MP: 19 Mp:18
JS .80 JS 190 JS195 JS 1100 JS: 80

99 MP 11 MP : 11 MP : 10 MP 12 MP: 11
IS 90 IS 95 ]S 1100 IS:195 IS 1100

2% MP:9 MP:9 MP : 8 MP 8 MP:9
JS 190 JS © 100 JS 100 JS 1 100 JS 195

08 MP : 10 MP : 8 MP .6 MP .8 MP . 10
JS 100 JS:95 JS . 100 JS 1100 JS 80

JS : Metamorphic rate (%) into the first juvenile.

watA ol FEukd uhAH, £ wHishE L megalopa T HEAS] £F PAT ik
BISERZA 71 fko] s BE L BEY BEEE KE 22T BE 245% T #
1L zoea HLEES] HRALHE S # 5 zoea HHIE AX FLE FE 16~26 H $o| megalopa S 2
BED 2258 8~10 0 Fo F 1 #A= #EdAT

& FRRERMER RS AR U3 kR L HE (GE % 19D HFe5R, A 189 &
ity FREAA KBEAS SRR B ARl 18~28T #ENM e WA= EF
B2l Bl ZdEY 2 FME 22~26 T/} EBEAAY Vst BERHE EE B4 B
EEHER AR utel EESA MRSt 53] wighEs £Fde HE 105% oS MR
Al Zlo] WERARE H#EA T H3te], megalopa $HECE BTHW tha KER 2 Zfbdh=
Be Holn, 2% fAE #ABEY soea T RIS HKAA K )24 A Y 2EHE
oA EERQ £FO| TTRES FEHC = BMLSIA "ot webd ERRERET @i LR o
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B HEx] ojZ 2 BMLRKS v Fo] Hol AR Y @S 130 YalE BEne o
Fnpo25e Mol s OAGE MY e et @WENo Wk - BEstEA K
Re Awsl €& <57t ook @ O Foll AR KR ERERS Adstd B 9w
tEfiel 259 vt hmdtd AAY R - ENS 9lstd mnxos WT - BB BiE0E
AN FHLE SHAIS L, MLE MHSES HEE #ke BBl 8185t Holkao] BESHA &
Ble BRI B#EEES AWT7) megalopa 402 BiTste AR @EdW oA BEL
ROE RE WOE @lste W)l L &tel Mt - BES fRkde AERS g Aew
gt

V.Z %

1990 11 A shayoll BFRg MEED MBI Fifimol A IRESH MEMEREE S B SN A
HEFFEFTHAAN AFSI ATRPS st A7) BLe $hES sty 159 54
I FAE - KR WA KR R HEEY FERES ARSI

L SHEL Zoea MAEEAM 5 zoea WIS AY megalopa $ECE BT, AR
22°C, BB 245% WBRHETOIA BT WIAT] St BEIRS, # 18 Zoca 1~4H, &
21 zoea= 4~8 H, £ 3 zoear 7~10 H, 41 zoeal 9~13 0, £ 58 zoea= 12~19
HeolmZ &% 4H,50 % 8H° FIESL, 1 ¥ megalopa S22 BiTI7A= B
b5 16~26 Hol FTEEY, 12 RE 8~10 B35l # 11 #A2 #ERD. BLE B #1
O HEA A A o] EREERMY A FlME Zol#ib: Y=020513e"8%0] fhgto 2
Frdh

WIEIgES] & i) W2 AR EEEMS TEMSMECHR RS kg Bk
HGLEA BHA #FHAET, 1 SN 8 1H zoea $hEo] TR ER S 4, B2
e 618 B3 8@, F4HI= 1018, £5H 12 @)},

Megalopa ¥4 2 2 o] BiToll MBS BB AHERS o8, wiHigE e £FH 02
HFES KRHEE 18~28Te]i, 2 FAME BEKEREE 22~26CT =3lvh T8 4
Bl & HFES BEGREE 175~315% 02 1 HEEEE 245% 9 %3t}

Zoea S HEH) =& HEEQ 17.5~350% #HENA #EEHo) £ o wvsha], megalopa
L 14.0~315% HEZA zoea Fhtol Hlslal U4 EEMOE 7| LolXE FHAES X
oln], 53] #AZ BEHT KKE RE fkol o277} LHMEAA 4 Fo] Mgt
FEEE: © 2 sl :

el £F G2 KEEFS KR - EES HET HAEETANE KiE 22~26T
#ES HE 175~315% fEE M= @463 A7 wEe AFo o3 FEHmEEA
megalopa $J4E7E21 8] BITRE 80% o]0, BIT7A = 14~18.7 Heo] frEAH £3] 1
oAM= KR 26 T} BEE 24.5% T ol A= megalopa $14: 742 9] BT 90%, FiEH#E
14 HE vehdozA BES £FRED E5oh

Megalopa $hEoll X fEAIZ #REA 7| Ed W2 & kiR EES HoA7) 58 TEs
EEE KR 18~28 Tl BIE 105 % ~35.0% 24 o] il Ato]o| A& kil BRG] 80
% Lbo] @58 - AHFRS Vel O el M kiR 22~26C, BEEE 105~31.5% HE7}
BES EHQS s
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