J. Kor. Fish. Soc. 37(3), 186-191

H4=R], 37(3), 186-191, 2004

FEZEAH (Liocarcinus corrugatus) F2e| MZEn}
MEN st 2Eo A&
HES - 848
IYBAVTE FLUBAATL, RHYHD HALSEY

Effects of Temperature on Larval Growth and Survival in
the Wrinkled Swimming Crab (Liocarcinus corrugatus)
(Brachyura: Portunidae) Reared in the Laboratory

Kwang Bong KiM* and Sung Yun HONG'
National Parks Institute, National Parks Authority, Seoul 121-717, Korea
'Department of Marine Biology, Pukyong National University, Busan 608-737, Korea

The effects of temperature on the growth of larvae of wrinkled swimming crab (Liocarcinus corrugatus)
under controlled lahoratory conditions of 15, 20 and 24 C were investigated (33.5 psu; 12L:12D). Each
specimen was maintained individually, the instar size was determined from exuvia, and the survival and
intermolt period of each instar were recorded. There were no significant differences (P>0.05) in the survival
rates at 15, 20, and 24 C. Comparison of survival over the first 27 days between the three temperature
regimes showed significant differences (P<0.001). The intermolt period increased with the instar number,
and was greatly extended at the lowest temperature. The molt increment varied little with temperature,
and had a mean value of 21.35% over the whole study. Temperature had little effect on survival and

molt increment.
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FEEA (Liocarcinus corrugatus)v A 23 2 A4=
H AHozRE 4] 100m WFolut gz B AA
1213k} (Bourdon, 1965; Kim, 1973; Ingle, 1980). ¥ 9|7}
Wola ghro] At FF =l B JRo HY S Ak (Kim,
1973; Sakai, 1976; Dai and Yang, 1991)& B8 3.3 J2,
TANE P 2F3 9} AT (Bennett, 1964; Zariquiey-
Alvarez, 1968; Ingle, 1980)%]% ¥ 3ic}

EX U7} Yo s B985 FEZEA (L. corrugatus)©ll
= o] 59 A FE) (Lebour, 1928; Clark, 1984; Wear
and Fielder, 1985; Hong, 1988; Kim and Hong, 1999) Who]
A8 A s Bolth

#HAFY AEL T A 84 F, 2972 (A543
T 29 Alo|o] 77hat €3 F Ut (A4AY g Alole] o]
o] F7hell tig el ot o] F HE (variables)
A BAE olsislr] flalx AR g getEofof gt
e} o] F Wiz 3o Wzl dia) ch= A wh-g-gho)
258 Hole o5 FFS FE FAT F e
Q14 %]o] $kt} (Mohamedden and Hartnoll, 1989). ¥=3F o] 5
QAEL AN 2A0A A& DS F3 AAHoR

aEmET EumeE e T,
Aoz FF L AZFH oz ul- theksitt (Hartnoll,
2001).
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AR Aol S 2o JBL Be ATES
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ZALE AT} (see Hartnoll, 1982). ©]# 3t AR E A &
4R 7 84 & gt g9r)7ks WAzl e

AFE e vAE 7P oS 9F 89 T YR
wE A sy 250 A5e gurke g4 sh, e
Z7HgCl vA e FEe £ SR ¢t} (Hartnoll, 1982, 2001;
Sudo, 2003). §¥F 7ot 25 9] #AlE AFY FASIANE
cheFsiAl vehdth £59] Sl o) gusrheo] gast
= A% Wiy} gle A$E FES YT (Hartnoll, 2001).
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Table 1. Liocarcinus corrugatus. Number and percentage of
specimens surviving to each instar at three temperature
regimes

o 15C 20C 24C
age N % N % N %
Z 70 100 70 100 70 100
z 55 7857 61 8714 65 92.86
Z 46 6571 57 8143 60 8571
zZ W 34 4857 53 7571 39 5571
zZv 25 3571 41 5857 27 3857
(— Dead) 6 " 7
(— Meg 7 12 15
(—zv) 12 18 5
M 11 1571 17 2429 16 22.86
(= Z V) 5 10 15
(= Z VI) 5 7 1

AZF A 9] 85% ©)’Fe] AESIHT) o] % BEE0] FAH3)
ZH3)ed zoea 4719 A& 55.71%0]0 3L, 5719 A= 38.57%=
o] A1719l 50% o|3te] WEES B ATt megalopa 71744
A& AAE 27 23 AN 22.86%] AT

ALH zoea”]|d] AEEANA AHE 37 TU¢Y AEEL B
E 2E77NA 65% ool AL, B ARS 2T E St
t} (Fig. 1). zoea 47] o] %9 AEEL 0] 9] zoea WA S

27 20CA kT, 202 24T, 15T ot ol
& 2L meglaopa”] M= HlsalATE 12} 2 48 £
To A ZF fFA719 AEEL o3 Aol E HolA gttt
(2°=732, d.£=10, P>0.05). 24ColA & 23 A2} & 27 ¢
AR AEsHen, 279 549 AEE (Fig 2)2 vl
A3 4% LEztel] §93 AolE BAT (5°=13524, df=
52, P<0.001).

100

80

60

40

Percentage survival

20

0

ZI Zll ZI

ZIV
Stages

yAY M

Fig. 1. Percentage survival to each larval stage of Liocarcinus
corrugatus reared at 15C, 20 and 24TC.
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Fig. 2. Percentage survival plotted against time of larval stage
of Liocarcinus corrugatus reared at 15C, 20C and 24C.

Table 2. Liocarcinus corrugatus. Mean instar duration in days
at each zoeal stage at each temperature; mean values with
95% confidence limit

15T 20T 24T
Stage
N Duration N  Duration N Duration
Z1 54 10.22+#1.41 61 5.39:0.74 65 4.07+1.01
Z 1 45 7.91£1.26 57 3.81+0.72 60 3.11+£0.62
Z 1 33 8.70£1.02 51 5.29+1.55 39 4.20+1.37
Z IV 25 8.12£1.24 41 5.00%0.59 16 4.261+0.59
ZV
(—M) 6 14.83x1.94 14 4.64+0.63 5 4.27+0.73
(—Z V1) 13 10.1522.48 13 5.31+0.95 5 4.17+0.75
Z VI 5 13.00x1.22 6 5.141+0.38 1 4

zoea 2-5719] F@ B 7|zt Uigh o] Y X EAHEA (two-
way ANOVA) A3} & Alojol] fol gk Zpol7t YU (P<
0.001), F-487) Atolol = 28 A}o]7} AL (P<0.001),
T3 259 fA7)9 AEALNE 193t olE BATH
(P<0.001).

He g7zt A9 FZ|eke] BAle el 2o
(carapace length, CL)oll th3t 31 7]} (intermolt period, TP)$]
2aHE g BAE SalA SoH T (Fig 3). £
SEFAA feo] F AF Alojd] {3 FABAYL HHEAL
o, A7)el| we} @x)7)7ke FUFetTh 2 EolA] F W
e IABAE oS 2o

15C  Ln Ip=0.46 CL+1.72 (r’=0.27***)
20C  Ln Ip=0.62 CL+0.90 (r’=0.28%**)
24C  Ln Ip=0.76 CL+0.60 (r’=0.33%%**)
*%xP<0.001.

TEAHEA (ANCOVA) A7 ) FAAIGF Atolole frol 3t
z}o]E RolA gty (ANCOVA: F=0.39, d.f=2.275, P=
0.318). 59 71&715 7H8% HXHAAA 2= i3]
£-9]3 x}olE B (ANCOVA: F=48327, d.f=2.277, P<
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Fig. 3. Liocarcinus corrugatus. Log intermolt period plotted
against carapace length for zoeal stages at 15°C, 20C and
247C,

0.001), €7} ol el net @3)713be] frelsAl Bojxe
RO shebs e,

FMIIE 37| & EIE7t

7} 5ol 33zhe] Zole 4717 Zd gl wet 253
o7 Z713849th (Fig. 4). Zoea 1719 Zh2+e] HF ZAol+
15T} 20CoAME 22} 0.56 mme] AT, 24 Tl A= 0.63mm
olglom, §oat ztolrh YUTH (ANOVA: F=66.94, d.f.=
2,153, P<0.001).

23] A 742t Zol9] percentage® VERA Z} 7iA Q) ©@H57)
(Fig. 5)= zoea 4717}A] HInE Atk o vl x| 424 A3}
F417), 5 9 F5AE BE Fo$ AlolE HolA] et
(P>0.05). 4871 Atelell frelgt zpo] & Holx] dsk-Sd=
BrE}al, 24Ce] B9F7hE zoea 17] 0] FRE AR} A4S}
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Fig. 4. Liocarcinus corrugatus. Mean carapace length for zoeal
stages reared at 15C, 20C and 247C.
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Fig. 5. Percentage molt increment for each molt of Liocarcinus
corrugatus reared at 15C, 20C and 24T.

v A%e Bt 2ot £ 2Rl §41279) el
e 27} Alelel HABAE JUSA AR (P>.05).

A e vo) olg wolA ghskort, A% F
2797ke] HEEANE LEo| we} FolZ HAT 50%¢]
AELE 7182 & 1 zoca”]9] BAEEL2 20Tl 71
S Dol BAACR o8 AolF oA A
% megalopa” 17X 9) AEEE HE LEIA BT} ke 2
oA O ol 24T A 2286% = 7HE Edth o] ol

2o SRold YEge] U ¥ AL JUHOE BE B
4522 8 deeelt Bgole] BET gL FAA
AFBA =EHE Aol A7) wEelt (Hartmoll,
1982).

2] 7|7k 57 B2 A o|# e A2 hachus
dorsettensis <} leumnus hirtellus (Hartnoll and Mohamedeen,
1987)% T2 & AR ENA ] 27 (Harmoll, 1982)9F
YA AT =9k 2713k BAAA o]z dubE<d
S BRI E BE7SIT zoea 1719 97| AF7HA
delzl AFe FALAH 2fo]E BHTh B ANA zoea
17]9) &57|3b& o] §-9] 2Rl nls|A o] 7oA
AdHom B AY) ol#d B 2rths AR o)
o} #o] e o AztEt B dAFelMe e Holz
Artemia nauplii7} ST =AY}, Artemia nauplire 2 332
AFEE 93 Hol|® 53] o] &HT o (eg., Brick, 1974;
Sulkin et al, 1976), HF-2-9] 427 8-S &S 713 F2t
7)o} (starvation)$} 4jol7} FR3}X] £33 A E o=

i

o o
BEELS AET 71 F7] FA4717HA Db B A
A7F BEY=HE TRt 2 Fojof g} zoea A48 9
E & ex
=

N
o Mo ¥

l‘ll‘
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Az AY 4 v} (McConaugha, 1985). B Aol A zoea
17] F482] &3] 7|70 0]F-2] zoea”] HTF HTiZ g2 LYW
2 Holo] A7E 13| o]= HE9] 1o} (starvation)ol] 27
gro] ANA Aoz FAHET Holo] A7) HH AES
ol A= AF Al 4= v} (Bigford, 1978).

ZoeaZ19) AN FEZA (L corrugatus)= HolE RATH
o]#] gt W)= zoea 5718 A A megalopa® E3I3}7] A F7}
9l zoea?|E 3 ¥ AR A ENA Yehgow, wolg
A e 4 exdA 5 UEgoy x4 el 9T
743 HolA sttt %E 20CA A A4 €] 25.71%7}
Fdste] 7 Bstor, 52 15TAA 14.14%0] A1
4T A 7.14%2 7H HA AF7HA €23
(Genus Liocarcinus)®l 48l= £& 5 TE8F ] (K1m and
Hong, 1999)$} Liocarcinus marmoreous (Goldstein, 1971)% #|
9 & FEdAMT FALA F< 5719 zoea”]E HF
% megalopa® BHITIT GHA AW} (Liocarcinus holsatus
(Rice and Ingle, 1975), Liocarcinus pusillus (Rice and Ingle,

of W

1978), Liocarcinus depurator (Clark, 1984), Liocarcinus arcuatus
(Tngle, 1985)). 712 Q) zoea”|= Menippe mercenaria (Porter,
1960)2} Menippe nodifrons (Scotto, 1979) A= && A At
o] 3 K713 2] zoea”]l= AAule] FH A Ao (Ewald, 1969;
Reeve, 1969), 2% (Goldstein, 1971)8F H¢] (Broad, 1957;
Reeve, 1969; Sandifer, 1972) 2-& 732214 &sjA veld
F Atk 4HA Ao} Goldstein (1971) L. marmoreus ]
7% zoea 17] % FA% 259 SV FHE A9 ANAH
WA o] e Eo] 1 A A 9AlY] S H
718 A Ra3E T}, Palaemonetes vulgarisgl A7
e Azl AR Feud BAY Ge 1ol 399
©} (Sandifer, 1973). McConaugha (1985)= 2 331A] &= 374
2014 AT A4S BN BAH 21 Faw
A MG oL, BAA fAEEE 2AsE 7%
o 7 e oA Sk SARA Tel Sk o) DR
2aI7ko] 71 FAME ARHOE Wol2 BY & low
(Knowlton, 1974), A2t Z21&9] old Z1FENME FA7]9
Hol7} vlw A gutA<Ql A olt}h (Paula et al., 2001).
F285) (L. corrugatus) zoea 42 B3 2 FATA
e} 71 A7) FEsEAT) ol gt W thE ERelA
% Kol AnkAER] #/do|t} (Kurata, 1962; Hartnoll, 1982).
aend g9 " Al gigt 7L 25 B fAYA B
A Fo3 zolE 5‘-011] Atk 78 =719 F7HE
sl 259 o] P& v F/UJ FHEE RE F
7ol tis) dwkE o Z}io}“%, 27 ZL st sls A
2 FREC (Hartnoll, 1982). Carcinus maenas 82 12-18C
2= Yo 29F7tE] wstE BHolA] T (cf.
Dawirs et al.,, 1986; Hartnoll, 2001). FEZEA (L. corrugatus)®)
9937 C maenas®] A} W% S EAo &
Ao A st it BHFIHEL 21.35+4.75%01 U
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= Hartroll and Mohamedeen (1987)0] 6 29 AF Ao ZH
B ot 21.5+5.1%00 v 7F7HTE Rice (1968)% 412+
o] &3h= 15559 €n57E AME 29 AF AT A4
F A9 2957 42 29%S) 22%ekal B skt g

2357t tisf %9 JEo] YAl E EFE FEE
Ae 8Tt RolR oz £ 2xoA wE A4S
2R =4

AEHOE FEZA (L corrugatus) FAAEAY A

7k Gl GEe o AEY 9%
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