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Larval Survival Rate and Growth of Pandalus gracilis
Using Two Temperature Conditions Reared in the Laboratory
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Larvae of Pandalus gracilis were reared in the laboratory under controlled conditions (salinity, 32.5~34.5;
photo-periods, 12L: 12D). The experiments were designed to examine effects of temperature (10 and 20°C) on lar-
val development, survival, intermolt period and larval growth. The higher survival rate was obtained at 20°C than
at 10°C and larvae reached later stages at 20°C. Intermolt period increased significantly with increasing of instar
number and was longer at 10°C than at 20°C.
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N B Akgk A9 7 Zrh(Bergstrom, 2000).
7L7—h-r«1 A7 2o Fe 7|7t dodrt, Az
WSS, Pandalus gracilis7t 48 S92 (Genus 0.2 ZHRS AL T 291, & guEs|e) g7k A%
Pandalus) A9 2] U2tE v R e Sz} Ao gy o) ot debst 5 o). o} Zbzhe] 821 oirix] A
ol YXg UetEe] Fag oFE oz Ao B Qe 9Js) AR g2 4Rl 93-S vXA " rhHartnoll,
S Hl&S AL ok AAAIF LR 1950 A dom,  1992). o] AT} UdFe] &3 ZaR fAe AR F
g U= 550] Aasla, g S5 Tl Filol E Holgh £ R FEe 9% 92 Bo| weTH(Bergstrom,
Ao o) B SN ST SE A, galigte] vlmd & 2000). 3] & Wl mE S0 AR EL) B A
£ 446 BE 3 (Kim, 1977; Lee, 1994; Cha et al,, 2001). T MAA 7} FEAs Y ISAR I 71 259 2] AR
E39-4 Al 3 7)dF 02 giRE Ssdel) Al AR g ML s sk 7% ARE AlTsA "ok
s, BRRA7E AA AZol AR A-ARE 75 91 (Allen, 1963; Butler, 1980). 2|27k B3¥ £ & ©3
WA, e e A she GRS I ES EE = ¢S A9 FAYTEE Weinberg(1982)0) 93 BERE
718 7Rl e 202 43 AvkButler, 1980;  A|5-, Pandalus borealis $449] AEE 2 23 Ha €7]
Hayashi, 1988; Bergstrdm, 2000). 528, G T sl $+= 2i9f 2hol &3k AF7F e, Kurata(1955)%= Pandalus kessleri
Stfjeoll AA 4lo] &2 ohitolu} ARR MAlslH | H£Lu8]s (=P latirostris)e] §489) AR £8-2- 1 W5l a, Rasmussen
8112, Pandalus prensor$t S\ SN, Pandalus latirostris 2 Tande(1995)= 29 At TaA]2-A) A#ate] 34
of Zo] Fojlob 17178 Z dgE FX|9F X E o83 vt § BI3IGth ey o] d A58 IHEe Aol A4
o] 2FAAJ LS $tul(Hayashi, 1988; Komai, 1999; Bergstrom,  3He BEETA$9} SRH 39 B3 Ao] thitiolr).
2000; Choi, unpublished data). ¢ 152 /A4 718 71Xl £ old Hj8), 2dialyg ¥ s Ax MAsh=s 23M9¢%
o vla] fA8e] 717} diF R A0, g vgle] ou|2RE Al fAlY 277 nE A 2 ASE 4EL 59 o
9 Z7] gl AEe M2l #g Ate o]FoA
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o] A AL PIEHAAS FAS AFAWAA 27
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Z2&, 9977, ARAL HwEld 3 AT 2 20 A

Aol FAE G setshed] Yk,
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o] Aol AMgE B F— 19994 49 (& 15°C)0l S5 &
-$-z=o 2 AR EATH124°40E, 34°30N).
& %% 7V AR E st 2Le] Hle]
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st ¥ S 2k AFNAE @@011*1 A2k 22
Hsl § 7 2 hE Aobge 4iAT APl o8-St
AR S Y dFssE g@stgen Yol 7t Rl
Artemia naupliie 5 L8 2T B3I FS FFIACh
AR 23N B9 2 RS FAsIeH, FAS
ek, %——8— 7Hiﬂh 3% %ﬂ zzgggdon 1A

S —754—* }glr('F:rLtﬂ <l #
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o5 Pl IE AESE y-test(Minitab Version 13.0)
o «PJH 7} 37d T 2ydAZRE ME HlaEth &
T wE 7+ guFr|e gyo] wE 4L 7IE VEeE
slod LaB X3S e FEAEA(ANCOVAYS AASH H]
AEHTH(Zar, 1996).
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AMZEE (Survival rate)

T ex7ke] A4 YA AELL Fig. 13 Table 10 W
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Fig. 1. Survival rate of Pandalus gracilis larvae reared at two exper-
imental temperatures (@=10°C, H=20°C).

Table 1. Number and percentage of specimens surviving to each
instar at the two experimental temperatures

Temperature
Instar 10°C 20°C

N o N %
1 40 100 40 100
2 38 95 39 91.5
3 36 90 38 95
4 33 82.5 38 95
5 29 72.5 31 71.5
6 16 40 27 67.5
7 14 35 26 65
8 14 35 24 60
9 12 30 19 47.5
10 8 20 16 40
11 14 35
12 19 225

Ef1i{Z=7 | (Intermoult period)

gu27|9h 7] Bl zbgel Zojdes gaF

7ol e FE 717k} AoixE Ao 2 VePth(Fig. 2). A%k
Ao we 7t gu A 28R 257t EE T
Aol = Ao VElYTHANCOVA: F=55.23, df=1, 13,
P<0.001) (Fig. 3). 77174X19] B 48717+ 10°CelM 71,

20°CoA] 3792 20°C7F &S Aoz vEhdth
MZHGrowth)
7} &= 78 guFr)et @u7t 4% ARE o8t &
A DA 7] 4L vws) B $7) fAeR 2

= Y38l ot

e Aole dle

Aoz vepgrh. spANE, 250 mE
Ao 2 YEPFTHANCOVA: F=0.69, d.f.
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Fig. 2. Ln intermoult period plotted against carapace length of Pan-
dalus gracilis larvae reared at two experimental temperatures (@=10°C, H
=20°C).
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Fig. 3. Mean age for each instar of Pandalus gracilis larvae reared
at two experimental temperatures. Solid circles and squares indicate
mean moulting period, and horizontal bars represent standard devi-
ation of intermoult period (@=10°C, M=20°C).
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Fig. 4. Carapace length plotted against age for Pandalus gracilis lar-
vae reared at two experimental temperatures. Solid circles and
squares indicate mean carapace length, and vertical bars represent
standard deviation of carapace length (@=10°C, M=20°C).
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o] ApME A BYolM M L=, Pandalus
gracilis A AA AL 259} o] Ao wxe FE
< vetalr] sl 109 20°C(32.5~34.5%0; 12L: 12D) F 2%
TR AAs o] Foj ek fA8Y AEEE 20°C7F 10°C
Ha] A vERgeH, A9 guFr]e 10004 B 1
ROZ Yefyitt.
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