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Complete larval development Orithyia sinica(Linnaeus) is composed of three zoeal ins-

tars and megalopa. Survival of instars was higher in 20T than in ambient temperature.

Intermolt period generally increased with the increase of number of instars, but a notable

decrease was observed from Crab—5 to prepuerty molt instars(Crab—7). Zoeas and me-

galopa reared at higher temperature regime were samller than those reared at lower tem-

perature. No temperature effect was shown in the size of crab instars.

Growth factors fluctuate with the increase of number of instars, but there was an overall

trend of net decrease. Growth factor was 35.65~414% for zoeal instars, and they were

18.00~30.91% for crab instars.

A g

BA7 HELE d&3e] oy 9zAHAS
FrHe 2 gy @ity €974 7|t 3
3t F5% AFeol doldth(Passano, 1960).
HE2 HAFY dFe FUHAY 848 45
I =4 (Hartnoll, 1980, 1982), ZAESL ©H 7|
3 gy Zrlkgolr)

53] Alzbel] whebr] Ho)E, @973 2 gy F
7H&o HEol A% A7%E F3H, ol o

2 ATE 19899 BERE stedT

93

™
w=th(Hiatt, 1948;Hartnoll,

AR $& 4BFH ol AstelAE
$AF FoIA B3 HALA, ARE, B, 4%
o BEHoR TR oo} Bt oleiE A
&

Al APt Lol AHEEo <A
£ o]¥ (Guyselman, 1953;Bliss and Boyer, 1964;Ha-

z4ule] gate] AF HAL.



SEYE - R

Haley, 1969 Klein Breleter, 1975a, b), Z7]AA
AE79 28 NAEY AYel A Ers87)
&) HEA 27) @AY A7 RFoz <3y
HAYE A2 dHyo] BFEE o] ALdo)r) of
g3 ZAREE FE] 93t FAVIRE oln
GAZA AEANA A 253 2AFEES s
of ARG B3 Fota 53] A& E NAEY
A% AR FASY FFANA A AL AN
ANse] 47 288 B sAshe Wel FI
FZ9 AdA sl JrH(Mohamedeen,
1984).

WA Orithyia sinica (Linnaeus)< A o)l 43}
T gdge vdzoz = Mot SER(AE
Hoh)y ol&oA FZ waiwt dsztx EEH
Ao may 2559 ulgel Masts &3
DfFo]th(Sakai, 1935 Shen, 1932 ; Kamita,
1941 5 Kim, 1973). 1218t HAld #§ A+ =

29, $ahvie Asfigre] Aaste WA B
= BX(Kim, 1973), 27154 (Hong, 1976), Y&
Z%(Kim, 1983) 59 217} & ®olr}

B oA7E WA AEA 2 Ao F3H
ol E 3l FAAVIEH Crab A 13F 7| 7A) <
540943t MEALSE AFAAM BY, 4% 5
ZALEF T

LR
1. X 2
B Aol A& HA, Onthyia sinicat T2%F
B 1090 A AR S77 Sxd o4 &3
(Fig. Dol A beam trawlel ¢}3te] A F 3ttt

126°55"

12630
317 T

Yondo

3600

126°15¢ L

Fig. 1.

FAY AL S Aste] o) AEF T
# @A oY R FlA TAG GA 207 S
AR QYA A 1049 VYK F=9

35°50'

Map showing the sampling station of Orithyia sinica.

20C SH-’F"‘]H AE ALSEy wd FES "olg
2338 o2 7 aerationg SHAA BIAI7A Ab
5 FYeae 2 F 99 159 FotEle 4R (FHEF



WA, Onthyia sinica(Linnaeus)2 43= @vo} #5 AF

65.4mm, 73 64.2mm)NA <F s500utE] 2] &Aoo
H3lst o

2. Mo &Y
fAe 2719 H7)9) 71he 2ASAL, §4
o] A7E Zoea’l= BH I} ol S-S =4

St ZAWH L depression slided] FAE X
geted sj4g Wi A0 AFE UR geFH
HAighe] g2 A zhe) dAEU A3 A microme-
ter2 W, Carapace length(Fig. 2 A, a), &,
Dorsal spine length(Fig. 2 A, b), #iff, Rostral
spine length(Fig. 2 A, )9 ol &4 sty
Megalopa$} Crab”l= €328 & HAEE9 o
Moz HAHZH 3N micrometerE AHE-3He]

Z2A 5921 Crab 67] ©]F o= Vernier caliper2
%+, Carapace length(Fig. 2 C, b), 3%, Carapace
width(Fig. 2 C, )& AZ3A2m, 59 AL
4hol9lE Crab 171%-8 434k olu Crab 19
A 3717t A= depression slided] AlE T &31e] 3
FE Wi 3T F A4 AAD AFA3A
Asstg o, Crab 47] ©o]Fo & Crabd F¥=2
ErAZ AASL HA2Te #& A A

A lmg Z= AA A= P,

g
o 1

3. f4Me A2

B33 fAZN g AH gontalE =3
o A9 110~277C(HT 1831 4.740) A
30ute], 2el3m 20C2 2FE ARS A A 6ovle

X

Fig. 2. Orithyia sinica, Dimensions measured.
A. Zoea a : Carapace length, b . Dorsal spine length, ¢ . Rostral spine length
B. Megalopa a . Carapace width, b : Carapace length
C. Crab a: Carapace width, : Carapace length
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Fig. 3. Survial rate of larval and crab instars of Orithyia sinica reared at 20 € and ambient temperature(Mean : 18.

3C;iRange: 11.0~27.70)
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11.0~27.70). For reference the changes of ambient temperature were shown at the bottom.
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Table 1. Intermolt period(days) of male and female combined sepastely for specimens of Orithyia sinica reared

at 20T and ambient temperature

Temperature
Instar 20C Ambient temperature
Female&Male Female Male Female&Male Female Male
Zoea 1 656% 0.17 510t 032
2 711% 012 542% 031
3 7.73% 031 600 038
Megal. 881% 0.30 6.75% 047
Crab 1 10641 038 11.04% 0.69 10.30t 0.38 874t 057 892t 1.00 850 051
2 13.16%+ 115 1326 153 1307 1.80 10.69% 046 1110+ 098 10.38%+ 0.39
3 20351 263 20.30 399 2036 3.79 1457 240 1350% 045 1523t 4.05
4 2390t 247 2247t 387 2496 346 40.58% 1053 51.33%23.18 34.73112.02
5 26501 245 2663 447 26391 3.00 56.78% 12.54 67.00% 28.81 5111t 1529
6 25.32% 242 2843+ 432 2276 2.32 4691 985 32.00% 26.29 52.50% 10.03
7 19.16% 1.20 2007t 256 1924 1.00 2744% 726 25.00% 895 28671 12.07
8 2268 156 2357 222 2194+ 233 19.78% 4.32 1767 287 20.83% 6.45
9 3045 2.74 3071 372 3020t 447 22.86% 4.32 2350t 287 2260t 637
10 3614% 118 35.00 235 3713t 287 2633t 387 26.00 2600+ 649
11 48.00% 6.09 4792+ 11.16 4807 749 37.33t 625 37.50 37.00
12 76.70% 795 7285t 514 80.29% 15.39 53331 10.04 57.00 51.50
13 152.59% 25.49 165.63* 35.8 139.54% 40.99 R
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Fig. 7. Logio intermolt period(days) plotted against carapace width of crab stage of Orithyia sinica reared at 20T
and ambient temperature.

Tablé 2. Mean carapace length(CL), dorsal spine length(DSL), rostral spine length(RSL), fengths expressed as
percentage of respective zoea 1 and percentage molt increment of larval stage of Orithyia sinica reared
at 20T and ambient temperature. Where appropriate the 95% confidence limits are given.

—

Temperaturg  Instar Su(r;/;isral Mean 95% CL % of zoea 1 % molt increment
CL DSL RSL CL | DSL | RSL-| CL | DSL | RSL
Zoeal | 60 | 100 1171001 | 3691002 | 4411003 | 100 | 100 | 100 | 3659 | 19.66 |22.52
0e Zoea2 57 95 1.60%0.02 4441 0.04 5447005 | 1368 | 1203 | 1234 | 30.33 | 20.89 | 2347
Zoea3 | 55 91.6 2241002 | 5341005 | 6681008 | 1919 | 1447 | 1515
MegCL | 52 86.6 2841003 242.1

Zoeal 30 100 117002 3.69% 0.03 4411004 1200 | 100 | 100 | 3565 2045 12264

Ambient Zoea2 26 86.6 159+ 0.03 44112007 5511009 | 1359 | 1195 | 1249 | 4141 | 21.06 | 24.01
temperature| Zoea3 | 25 833 2225003 | 532T008 | 6.62E005 |189.7 | 1442 | 1501
MegCL | 24 80.0 2732004 233.3

100
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Fig. 8. Logio intermolt period(days) plotted aganist
female and male carapace width of carb stage
of Orithyia sinica reared at 20T and ambient
temperature.
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Table 3. Mean size, range of sizes oand regression equations and degree of significance of percentage molt
change on premolt size and mean intermolt period(days) and total development time of Orithyia sinica
larvae reared at 20 C and ambient temperature **0.1%

Temperature| Instar | No Ran%fm(:lf size me(a,::msne Range of day | Mean day Equations r

Zoeal 60 1.08~1.26 117 5~9 6.56 Logioy=3.3983-15742x | -0.7376**
0T Zoea2 | 57 14~174 160 &~ 38 71 Logioy=2.6427-0.6579x | -06317**
Zoead | 55 2.17~242 224 6~11 7.73 Logioy=2.5511-0.4985x | -0.4677**

| Zoeat 52 258~299 2.85 8~13 881 Logioy=19155-0.1625% | -0.2382
Zoeal | 30 1.08~1.26 117 4~ 7 510 Logioy=3.2876-14891x | -0.7055**
Ambient Zoea2 | 26 144~1.74 159 4~ 7 542 Logioy=3.6635-1.2963x | -0.8492**
temperature | Zoead | 25 208~241 2.22 o~ 8 6.00 Logioy=4.1192-1.2289x | -0.6927**

MegCW | 24 2.58~2.92 2.78 5~10 6.75 Log10y=2.2426-0.3085x | -0.2799
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Table 4. Mean carapace width and length and body weight of female and male of Orithyia sinica rearred at 20
€ and ambient temperature
Carapace width(CW) Carapace length(CL) Body weigth
Tnstar] 20T Ambient temperature 0C Ambient temperature 20t Ambient temperatur
Female Mael Female Mael Female Mael Female Mael Female Mae! Female Mael
3652007 367+006| 3491001| 3491001| 3612007 367006 | 34610.10 | 3501019 | 0.016 0,001 | 0.016% 0.001 | 0.013% 0.001 | 0.012+ 0,001
4561 0.12| 47120.10| 46310.12| 4412013 | 4531001 4661009{ 45520.11 | 4.36£0.11 | 0.033% 0,002 | 0.031% 0.002 | 0.031% 0.002 | 0.028 0.002
6031017 6131 0.13| 591£0.19| 5752011 5971017 608013 | 582020 | 566%0.10 | 0.060% 0.004 | 0.063% 0.004 | 0.060% 0.006 | 0.057% 0.004
7381020 | 741£017] 7571023 7322020 7.31£020| 7.320.17 | 7431028 | 7.18%0.25 | 0.119% 0.008 [ 0.123% 0.009 | 0.113% 0.008 | 0.108+ 0.005
9231026 9001031} 9351026] 9.212022| 9031025| 883029 | 9.0610.13 | 895 0.02 | 021810019 | 0.210% 0.017 | 0.208% 0.019 | 0.210% 0.017
10.98%0.32 1 10871 049 | 11.04£0.95 | 10.90% 036 [ 10631 046 | 1069030 [10.7720.88 | 10.59% 0.36 | 0.370% 0.036 | 0.365% 0,029 | 0.335% 0.160 | 0.317£ 0.043
13601 0.41 | 13421042 13251 1.99 | 1292+ 060 | 13.031 043 | 1287034 |12.52% 050 | 13.00% 1.46 | 0.617% 0.046 | 0.625% 0.033 | 0.587 0,126 | 0.599% 0.077
1685+ 0.40 | 16781 0,36 | 16421 3.10 | 15971 036 | 16.15 042 | 16.120.38 (15831 3.10 | 15.34% (.39 | 1.289% 0.081 | 1.204+ 0.080 | 1.156+ 0.349 | 1.067% 0.084
2091063 | 21081 0,51 21.55¢ 3.12| 20.12% 1.25 | 20312067 | 2040054 [21.00% 381 | 1954 153 | 23451 0.116 | 2.361% 0.139 | 2519 1,543 | 2.249+ 0.489
25501 1.22 | 25741 0.87 | 26,301 6.35 | 24.89£2.09 | 24921 1.33| 25.170.83 (25.60 508 | 24251 2.01 {434 £0.389 | 42651 0.369 | 457 +0.698 | 390 +0.761
3245% 117 32.36% 116 |32.35% 14.61| 32.201 453 | 3177+ 1.26 | 3165110 [3165% 13.34{ 31031 3.80 | 843 £0.995| 842 £0.862 |8.82 1837 |830 £3.294
40.38% 1.50 | 40.30 1,38 |38.90 37.20 3958 1.34| 3943134 |3840%17.79] 3690 17.90% 1928 1 18171 2,188 | 17.571 1143 | 17.31
49.26% 1,69 49.10% 1.63 48.38% 1.77| 4823168 330413519 32661 3519

W 0o .~ 3 U1 A W B
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Fig. 8. Carapace width plotted against crab instars of Orithyia sinica reared at 20T

ad abmient temperature.
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Fig. 10. Body weight plotted against crab instars of Orithyia sinica reared at 20C
and ambient temperature.
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Fig. 11. Percentage molt increments of the carapace width plotted against carb instar of
Orithyta sinica.
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Fig. 12. Percentage molt increments of the body weigth plotted against crab instar of

Orithyia sinica.

Table 5. The percentage molt increment of the carapace width for male and female combined and separate of
Orithyia sinica reared at 20 T and ambient temperature. where appropriate the 95% confidence limits are

given.
20C [ Ambient temperature
Instar | Female&Male Female Mele Female&Male Female Mele
Meant 95% CL|Meant 95% CL|Meant 95% CL|Meant 95% CL|Mean* 95% CL | Meant95% CL
1 26.56% 1.51 25.21% 2.69 27.71% 1.68 31291168 | 3129t 345 | 26.08% 1.77
2 30.84t 2.03 3161 4.04 3024 2.12 2973t 1.74 | 2855t 412 | 3045t 1.77
3 21.18+ 238 21361 4.72 21.05%2.72 2752+295 | 2787t 824 | 27.36£3.33
4 23.06% 1.65 25,53+ 2.19 20.87% 2.18 2291 1.76 24.48% 4.37 22.02% 1.96
5 19.83* 1.99 17.75% 3.39 2155+ 2.32 17.82% 2.27 17.25£ 11.19 18.02% 2.70
6 23.76+ 2.56 2548+ 4.18 22.36% 3.40 18.63% 3.50 20.04% 11.65 17.92% 4.99
7 24.69% 1.70 2397t 1.71 25.27%2.93 2376+ 390 | 23721537 23.78% 6.58
8 24811 1.83 2419334 2535t 2.17 2608 3.05 | 2643 25.93% 450
‘9 2143 1.24 21.16= 2.05 21.67£1.73 22,71 2.39 22.03 23.05% 4.39
10 26.69F 2.14 27841478 25.70T 0.96 2492+ 352 2297 26.22* 5.89
11 24.53% 0.96 24,50t 2.05 2457 0.78 20.16£0.96 | 20.33 20.00
12 2193+ 0.85 22.03*1.39 21.8311.20
(3) Crabd] 44& % (& 11.0~2770 2 H1AE HolH Crab 371
Crab®] 4 ;‘Jg HE AF EAHAANER XY FH Crab 671707 FA3] A=A} Crab 871

A4t St (Fig. 11, 12, Table 5, 6).

#E 44&9 Ha3(Fig 11D)E Crab 137]174A
20C FZrolME  19.83~30.84%, H&F7helA
17.82~29.73% A t}. 2+ # 7|9l Z7ld metA] i
ste AEgS y_om‘ﬂ Adta o2 FUSA HA
A ¥

A MAE A FIAET
20t A& AN 2T - FE &
t-AAS FEAE 001PO05E A7 AR
AZE 9l =718 (Fig. 12, Table 6) Y= Crab 1
Z17MA 20¢ PN 7261~11.32%, A2 73
] 58.86~1298.14 % Xt}
2zt g7l ool wherA

3%

_%wilrlo

°9;

g R

Faste 7
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WA, Orithyia sinica(Linnaeus) ) 443 2xjo) &

2:5_}-

a7

AT d&Hoz 7243 gn 7 Wil o A2 M= 2009 A} FAdF FFE
FE FFE BAY HLFT/FEL 20T0A Crab  UEWZ Utk 259 Wb gl 20T H$o
1071914 115.32%, ALAE Crab 17]9] 129.14 /‘15 1, 2% 710l A 26~30% 9] L S7ES 2w,
%%tk ddxdog 2o 3 NE AF Hv} T 5877 A AAR FasEA B Fote]

& %79 Z7ol gt Pashe

1A 57| A B3|
F7He AegE B

=]

o] A9k Al
AaFAGIE 67] olF

w}a} 7 3788
FEg 2 BTHH WM 195w

(Fig. 11).

22~23% &

Zzxoa oF 5%

sich

Table 6. The percentage molt increment of the body weight for male and female combined and separate of
Orithyia sinica reared at 20 T and ambient temperature. Where appropriate the 95% confidence limits are

given
2 o Ambient temperature
Instar | Female&Male Female Mele | Female&Male Female Mele
L MeanJr 95% CL|Meant 95% CL|Mean*95% CL|Mean*95% CL | Mean® 95% CL|Meant95% CL
1 104.34% 515 | 10L76% 959 | 10654% 557 | 120.14% 9.07 | 134.29%F 12.04 | 125.18 14.24
2 8939 611 9127%X1238 | 87.95% 619 | 101.25% 978 | 96.05T 12.25 | 104.45% 14.99
3 101421 1227 * 101317 13.99 | 1004911995 | 8861* 579 | 85171434 | 90.19% 6.89
4 7662t 740 8186 895 | 71.97£1225| 8951% 971 | 86.33%21.09 | 91.27f 1344
5 72.83% 8321 7091% 523 | 7441%1536 | 5886%+1348 | 40.38 65.79% 1152
6 1261 7.09 71.44% 1069 | 7358+ 1045 | 82.49%30.39 | 107.51 69.97% 21.20
7 9953+ 883 : 107.75F 1674 | 9276* 884 | 86.03*1894 | 97.35 80.36+ 26.33
8 89.36+ 4.90 ; 82.75+ 6.72 | 95.15% 629 | 108.68% 3049 | 104.03 110.54* 48.39
9 81.80% 799 | 8499+ 1637 | 79.04%f 7.31 | 7394%17.97 | 8158 70.12
10 115.32% 14.38 | 115.67£26.75 | 115011 17.24 | 98.07%19.16 | 93.04 10141
11 96.90% 7.64 | 95.12% 1540 ‘ 98.44% 756 | 1059412978 | 99.58 118.67
12 8318+ 641 | 84.94% 882 | 81.54%10.36
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(1982), Mohamedeen(1984) & ©]
E9AS 7 FFe ASZEH0] AdAHIIA ¥

d o

t—]€o1 F7hele £
Aol th(Williams, 1968 ; Dawirs, 1982 ; Hartnoll,
1982 5 Mohamedeen. 1984 5 Nagaraj, 1986).

Iy Ho)F e mE €9z A 77k ot
A FAWlA A%HHA F7HE RO7IE g1 &
Fol HES Hol7lE 3, e 9 AdMs
2yt A& U B SRS Hole o

7} Carcinus maenas® 3% Williams(1968), Dawirs
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271 &
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%l‘jr. ol# g AL TE ASAAE Z guA
24tk (Broekhuysen, 1941 : Turohoyski, 1973).

Ale] gz o

=7 20tz AR §A8
W} e e FAHE

A & V] ol L3
A& st zlojn 2o 93ta] @A A H4FL  CrabAbSe AS &
&t} (Passano, 1960;Mauchline, 1977 ab). 1822 e BB 2=
o] Fzle] RE AHEH NS0 gy Ze gy te] 274EE ANz uE
AA7F 912w (Hiatt, 1948; Hartnoll 1980, 1982) & e S ¥ge
3 2¥zh 717 43E, AREE gyd wAE ",
LA FAF A} °]3H°ﬂ A R I o 3 A £
2% g4Folg AN % Hatw oA ALS

Ly

= of B @37
Fohg e Aol ozl AR
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? AN A
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(Kurata and Omi, 1969 ; Lucas, 1972 ; Chittlebo-
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BT - HESE

obgel otz MA 37, 43, Asddn
o WA WM371= o} (Tagatz, 1968 ; Meixner,
1969). WAL 29717t WEFA ) g1l Crab 6,
7719] A o] dv Ao ulFo] B HE
Aol vetdr] AlFE A2 @A 1~23 &
A @A Zasl 45l vehyr)
AAg A71%9 FAE F7he AEA ol vEhy
71 A&gE Al719) HA2d #Eo] glE Hoew 4}
=Ral=4

Mohamedeen(1984) ¢l Carcinus maenas® A4S
235 BY YA e A& w Frlshy
4540l eyl ARG ol el F43 Frhal
= FAE BAoh

MY FHEFTE A9 40ge oy @738
Ao EZAgel oztel A At (Kinne, 1977).
BR8RNFAME 2 2 dR9 J3L o2

ir

o Af4) A2 2 FFL wAE Aol
szon se3 Qe A ojuAs A

uj2h E}EE}(Costlow, 1968 ; Mohamedeen, 1984 ;
Nagaraj, 1986).

£ A7 A 20004 A5 FAEY AR
o] AN A RAE Ko YA Eo L
ARSI 1 2A 4 ARIN0E wE e &
22 42(21.0~2400) AMFZ A 20T FALSHH,
I A EFg sk 2x A gag
o] FU=HES A& F UYL

a#u} olEfF A2 dwrFoe] old 5= Juh
olE FoMe oulAl @ fFAol A1 YA %
25 9 dEHY Ao ASEHAS d M L
AREE Hole o] € A% L AE 4
SolA A Slq(RochanoBuranon, 1974;Moha-
medeen, 1984;Nagaraj, 1986).

A2y Fo] #a[ vl g 439 wiEe
4AEe g vmy dYstgn deHow
F&L 25~40%9 WRT 23 = AH(Dyar,

- 1890 ; Brooks, 1886 ; Fowler, 1909). 1 %o A¥
A AFE ostd 4FEL AlS2d 2 299
27F wohe o] A A} o= Hla e A%
£9] #4A(Olmatead and Baumberger, 1923), 4%
o] FA v A (Carlisle, 1957 ; Leffler, 1972) ¢}
A8l F/ete RS R Y H(Green,
1956 ;: Mauchline, 1977a, b Rice, 1968 ; Crothers,
1967).

Rice(1968)3z 719 #4FH A4AZES £
g A7 {}Z}"” o W 9AE-e 223% 3 R
Atk 2 AHE osH Hrjel FHvld
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ox N

1968 ; Childress and Price, 1978). §A4¢) 71 A
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42 tEF9 Az B FJ9 K Need-
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%¥2em, Crab?l 2§ 189~309% AUth. ol YT
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lung, 1964)$} Callinectes sapidus(Tagatz, 1968) 2l
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€2 o= F FA4 *"XJ%(Rice 1968 ; Rice and
Ingle, 1975) B0+ =4 YECh olgd 43&
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