551155 4 1 (2R = Vol. 11, No. 4
201548 A South China Fisheries Science Aug. , 2015

doi: 10.3969/j. issn. 2095 —0780. 2015. 04. 007

7 = iR I 4L 70 58 AR HA LR T RIS 4 4R
K. XKEXMOITHR

THH, EEK S, E2H
(1L TR SRS, RSP ORI 2 AT A%, AL 1] 361005,
2. KPR TR BT b SE ek, WL % 066100)

E . SCERDT T RIS (Apostichopus japonicus ) FEAHE 75 YIAL AN BE IR 4 A PR IHE W A A . R BRI
RIS EAI HAREE (DA) HME EE (XP) 4, A EN RAH(C) MMNFEA (H), YN H HitFT 45
min, 26 CHBIRNI, RIEHHTE 18 CH23 CTHEFEELS. SRRY, HHEEX HAHM C HAKMEK
AWELW, CHYARLE 23 CTHREEEKRRRT 18 C, W HHIEFMR, WERAALS 2 XIF4h, DA HM
XP AR B AR IT IR BE H A, X SAMIHERIIRIE Ko HAKREEREREMT C4H, XA
R T RIRA B R RIEA . DA 4 XP UMK A K BOE UL ME S RZ M ERABE, LT 206
FEER, TN T RRA R FIR R S W S BRI AT R IR N OB iR 40 S, AR R T AT
MRIEF AR, MRV HTEMER, RE% BT B E R ER

XER: NS5 WY BAIEG EK; BF; WE

FRESHES: S968.9 XEARERS: A NEHRS: 2095 -0780 - (2015)04 - 0046 - 07

Effects of parent acclimation and heat-shock at gastrula on growth and
development of sea cucumber larvae

YU Shanshan', WANG Qinglin'*, DONG Yunwei'
(1. State Key Lab. of Marine Environmental Science, College of Ocean and Earth Sciences, Xiamen University, Xiamen 361005,
China; 2. Beidaihe Central Experiment Station, Chinese Academy of Fishery Sciences, Qinhuangdao 066100, China)

Abstract: This study investigated the effects of parent-acclimation and heat-shock at gastrula stage on growth and development of sea
cucumber (Apostichopus japonicus) larvae. The adult sea cucumbers were split into two groups: DA group and XP group, each with
two treatments; control (C) and heat-shock (H). Gastrula larvae of H were heated at 26 °C for 45 min and then reared at 18 °C and
23 °C separately until metamorphosis. Results show that the specific growth rate at 23 °C was higher than that at 18 C in the control,
but the trend was opposite in heat-shock treatment. Since the 2™ day of auricularia, the maximum body length had been observed in
heat-shock treatment for both DA and XP group, which was due to the ingestion of food. The setting rate of heat-shock treatment was
significantly lower than that of the control due to the high rate of deformed individuals caused by heat-shock. Thus, high temperature-
resistant sea cucumbers can be acquired via the following steps: first, obtain a certain number of high temperature-resistant juveniles
by heat-shock at gastrula stage; then, culture these individuals in southern China until sexual maturity; finally, fix the high tempera-
ture-resistant properties by generation selection.
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IR 1 X F 325y =3.129, P<0.05; HRG AR
2 K Fypm =2.044, P >0.05; HARLALE 3 K
Fiya5 =1.542, P >0.05; EORLMAKSE 4 K F
=2.482, P >0.05; HAR4IEE S K Fom =
1.390, P>0.05; HARGIAKLE 6 K F; ., =3.633,
P <0.05), DA #1F1 XP 20 AR K B REE H PL7E
18 CTHE M H 41 (DA 4 1 067.92 um; XP 40
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#1 FERLEBADEEFEKATH
Tab.1 Daily change in body length of larvae among different groups

FBEE (DA) 4 DA group EEEE (XP) 4 XP group
C-18 C-23 H-18 C-18 C23 H-18 H-23

PEREL] BLA 219.00 +4. 162 219.00 £4. 163 219.00 £4.162  219.00 +4. 162 223.00 £2. 182 223.00 £2. 182 223.00 £2. 182 223,00 +2. 182
SRR early-GAS 359,00 + 4. 542 472,92 £7.23b 372.17£7.178  373.1755.93a 456.25 +8.20b*  510.00 £9. 02b 458.75 £1.25b* 506,67 £9. 02b*
R late-GAS 544,17 +7. 262 609. 58 +5.22b 546.67 £10.522  601.25+6. 17b 598.75 +16.88b*  656.67 £9.92¢* 592,92 +16.68b* 613,75 £9.92b
HAR4hA 1 AURL 650.00 +4.02b*  662.08 +1.82b 650.83 £7.92b  651.25+6.17b 620.00 +7. 642 673.75 +3.31b 653.75 £+14.81b  657.50 +3.31b
EoR%h{AK 2 AUR2 682.92 +6.552 712.92£3.978b 724,17 £25.43ab  751.25+14.42b%  714.58 £10.862b  710.00 +15.88ab  726.67 +13.352b 699,17 +15. 884
HAR4hik 3 AUR3 750.83 £18.748 774,58 +17.228b  766.67 +2.20ab 780,83 +14.518b  787.92+9.82ab 779,17 +12.833b  801.67 +8.61b 766. 25 +12. 833b
HAR4hk 4 AUR4 807.92 +4.352 831. 67 +4.708bc 846, 67 +18. 62abc 828,75 +24.25ab 845,83 £13.72abc  860.00 +15.68bc  877.50 +12.27¢  820.83 = 15. 68ab
HAR4A 5 AURS 898.75£18.432  920.83 £25.832  934.58 £21.342  882.92:15.48s 888.75£16.392  910.00 £17.7228  922.50 +4.392 877.50 £17.72a
HoR%h{k 6 AUR6 1 038.75 +17. 02abe 1 051,25 +14.20bc 1 067.92 £27.85bc 978,75 +23.208  1051.25 £19.62bc 1 068.75 +26.53bc  1105.42 +10.21¢ 1 013.75 £26. 53ab

i FRARFRR ARG A MR R E; . F—RHRCEERREARRAGZ AEREE, FRAL

Note: Different letters indicate significant difference among different treatments in the same group. Asterisks indicate significant difference in the same

treatment between DA and XP. The same case in the following table.
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Fig.2 Daily change in body length of larvae among different groups

a and b show the larvae growth of group DA and XP, respectively.
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Different letters indicate significant difference among different

treatments in the same group. The same case in the following figures.

A FIAL R S AR RIS AL LR 20 FRR 4 A
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ZHZERBE(F,, =27.109, P<0.05), Hif
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0.05; HRSIAKSE 4 K Fip 5 =0.191, P >0.05;
E;U(@jﬁ:% 5K F(7,23) =0.373, P>0.05; BAR4h
K% 6 K Fiyu =1.421, P>0.05), MhSiREA T
K 45 R R A R — B AH R Ab B2 DA 40 XP 4
ZRIZERANEZE(P>0.05),
2.2 FEALIMLINEE ISR N X 2R 4 i
TEENHIE

59 R&ALFRLA R BRETE Sk, B XA [F]
IR E R B IEMHEST TSI (E 4), 23 CTH
B AT R4 E A 3R R RTE 4 iR ) (DA 4
60.67% ; XP #66.33% ), AFRIHAZ£REE
(F(p ) =114.344, P <0.05) . $S34H B IR
B (DA 4, H-18 4 81% , H-23 %7 81.67% ; XP
41, H-18 4 73.33% , H23 K 71%), /KI[F4b#
HZ a2 H 5 2E( F(7,23) =165.925, P<0.05), 7k
SIS TRY IS5 R R WIA R AL 34 DA 4 R0 XP 4
ZHZEFAEE(P>0.05),

ANEAE IR G AMEE B ARRILE S, 23 CHF
THXNBAFTAREWHE LSRR (DA 4
44.33% , XP 40 43.50% ), X HRLBHIIMH EA
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Tab. 2 Daily change in survival rate of larvae among different groups

FKEH (DA) 4 DA group CEE (XP) 4] XP group
C-18 Cc23 H-18 H23 C-18 Cc23 H-18 H23
JFR7 R early-GAS  90.00 £0.00*  93.33 £3.33%  86.67 +3.33%  90.00%5.77% 90.00£5.77°  96.67 +3.33*  86.67 £8.82¢  90.00 +0. 00*
JFR7 Wi late-GAS  88.89 £0.00®  92.59 +3.70*  92.59 +£3,70% 92,96 +3.53%  89.63£5.79%  92.96+3.53% 89.63 £5.79*  88.89 +6,42%
HRZhA 1 AURL 95.83+4.17>  96.67 +3.33b 54,17 +4.17°  52.31 £5.34® 95.83+4.17°>  96.30 +3.70>  56.55 +3.622  54.70 +5. 352
HiR%k 2 AUR2 95.24 +4,76*  96.30 £3.70* 93.33 £6.67* 91.67 £8.33%  91.07 +4.49*  93.33 +6.66* 93.33+6.66* 91.67 £8.332
HiR%hk 3 AUR3 90.28 +5.00%  91.67 +4.17* 91.67 £8.33*  93.33 £6.67* 91.07 +4.49*  91.67 +4.17* 91.67 +8.33*  93.33 £6.67*
HARSK 4 AUR4 86.31£8.27¢  91.07 +4.49*  83.33+8.33% 91.67 +8.33% 90.48 +13.54% 91.07 +4.49*  83.33 +8.33%  91.67 +8.33%
HR4hik 5 AURS 83.81+8.46% 85.71+8.25* 88.89+11.11* 91.67 +8.33% 81.90+1.90®  90.48 +4.76* 77.78 +11.11* 91.67 +8.33#
HAR%k 6 AUR6 85.00+7.64* 87.78+6.19% 61.11 +5.56® 77.78 +11.11# 80.56 £10.02¢ 83.33 +9.62* 88.89 +11.11# 66.67 0. 00*
W EORELk O KF4k IR 2h ik
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Fig. 4 Percentages of mid- and late-stage auricularia,
doliolaria and deformed larvae of sea cucumber on 9"

day among different groups
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