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The effects of temperature and salinity on survival and growth
of larval Hexagrammos otakii Jordan et Starks
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ABSTRACT The effects of temperature and salinity on the survival and growth of larval
Hexagrammos otakii Jordan et Starks were studied. It showed that the newly-hatched larvae
and 10 dph larvae of H. otakii Jordan et Starks could survive and grow at temperature of 4~
16°C, with the survival rate of more than 84 % , while the survival rate was below 50% at 20°C.
Under gradual salinity change, the survival rate was more than 90% at salinity of 10~30. The
survival rate was zero when the salinity was 5 and below, and the ability of adapting to high sa-
linity was also poor. Under sudden salinity change,the survival rate was more than 95% at sa-
linities of 25 and 30, and the survival rate was 56 % ~75% at salinity of 10~20. The most suit-
able temperature range is 12~16°C ,and the most suitable salinity range is 25~30 for H. otakii
Jordan et Starks.

KEY WORDS Hexagrammos otakii Jordan et Starks Temperature Salinity

Survival Growth

L7 A el B R A8 S AT Bt R AL AR A B R TR H (2011GHY 11502) S 7] 3 By

* WMINEH . E-mail:yzszsjd@126. com

o BT 2011-11-21 3 9257 H 1. 2012-02-13

VB A+ T (1979°) 42 BN 5% 61 . S5 30 M S0tk 035 % S A B 93608 95 . E-mail s jianyuxia79@163. com., Tel: 13853274686



553

m

BT A < U IR N R U S L A A S AR I S 25

KN Hexagrammos otakii (Jordan et Starks) MFRER G /N, 1G4 dfa BT, FEaE 5 .5
LAFE . KU /S Lm0 e v T R IS 2 #0288 7 3K 1 v L il vl DL N HAS SRR 2 J7 I AR Vi X e A
PRI i 56 A db T A BE” 2K

[ A2 0 R 7S ER i AT T — 2B AH SCAF T, TN 4 (1998) #EAT T /N Zefa N T & W H2 AR i iF 5% 5 Il il 42
199D BEFE T R U /S 2Rt At B 38 1 S AR K5 TR TR 48 (2007) 58 1 R U 7S 2k VR i & & 00 ) 41 A8 A 5%
{H 5 T 5 B2 A ER B2 A A0 U 7S 4R AT A7 3 R AR B B2 L 38 R WL TE e BE R R B R S e T K S AR A
AR B E BB AR A 0 28 5 R A B A N A KR 22 . YRR BRSO B N B X R U
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1 #HE5RFIE

1.1 #H#l

U5 00 RPN R AL WIBEAF 40 LA S 10 H AT i A 735 O 6. 68 £0. 25 mm 7. 87+0. 36 mm. HUH I 7R
A Mg K IFBAFFE T IEK R ST oL o A AR A O 47 em X 33 em X 24cem [ HDRLAR .

1.2 |_EHE

1.2.1 RASKEAF B EH RiE B A GRE

T 2010 4 12 7 4 HAEILARE K FEEVE IR ITE K R A EE hOoW if 7, e 8 5 MR .4°C
8°C.12°C.16°C.20°C., AR EBSE I 3 M FA74l, Hp 16°C g xf B4l 4538 560 4 /K I 35 3 3 2 3 %
(WETPRO MX300 1C) e i 45 , 1R 50 191 18] & B2 e 3l 0. 5°C . B 4h FRRE 1 AR BERE BE . 1al88 K A U0 vE @0 U8 J5
(7K BRI 50 BB, 48 h J5 WA 45 BE b KUl 7S 2 A0 AT 10 i A7 T IR L
1.2.2 KESNKZEFEBE R TERNENGRE

TEEERRE 1. 2. 171 3 A PATAL . A 50 B, A EA N A IR B S R RIS . 48 h JE T B 47
W%,
1.2.3 RAESNKEFEHEH TE NG A GRE

L E 8 A F R ,0.5.10,15,20,25.30.35, B Eh BEBR BE I 3 A FATAL . R 30 Xt R4, REAH L
50 R fn, 50 H K S TVE R DR 5 A TR 7K A6 B 38 2k 6 A i T K R on AT K A RIS 240 B [ R K R TR YL R
BE MK LU E T O B = D R AR B 4h FHBE 1 AR R . KR E N 16 20.5°C, 48 h JF L&
AR B KU /S 2R A AT 0 I A7 TR G
1.2.4 RASNKRSFTEHEEREE DG A 69X

R BERE B[R, 2. 37 BRI 50 B fa . A AETE AR R 30 MK I R U S R AT AR R 0,
5.10.15,20,25.,30.35 7K .48 h J5 MEZE K AL faAF a7 TR oL . IR /K IR %2 16+£0.5°C,
1.2.5 RAESK&AFE 4 KRKB
1.2.5.1  JREEARfb T KU 7S 4R AT i Az K 52
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R 30 B, £ AHIRNR M K KoK 1k, A En g R % E R 6~8 4 /ml. HX 1K,
A AR WEAT /N ER B AL B R . IR kLl 15 dL il SR T S AP fa i K, RIBTHR 15 H i AF fh, B R AR R
R RTC T AR 1, e R A SR EC A AR RIS K IR R SR 30 dL i B0 45 A I AT A K,
1.2.5.2  FhEEARXT K75 2R AT fa A K 5

P Ay U L AR 30 B, AR B AE TR IR A O, Jh i 6 MR EEBRAE . 10.15.20.25.30.35, &
ABEEETE 3 A PAT DL A SR KR BE 30 1 S X IR 25 A ) 3k B2 g /K B R 4k 1 L il g /K 16 £0. 5°C . i
5 1K FNBEAR AR B 7 vA A “1. 2. 37,



26 wwolk B 3 R %33 %

1.3 HiERIE

Xt B A Kt iz F SPSS 16. 0 Gt #fF kA7 B I8 505 28 3 M7+ R JH Duncan HERTE 6 56 2 18] 22 52 . P<<0. 05
EJUP=E S TE
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2.1 BEHEMREARKEBFEHFENZINE

M1 T R BN R 7N 4R AT A0 A7 TG AR IR 235 (P<20. 05) . iRLBE 4~167C 125 AP 207 15 R B2
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Table 1  The effect of gradual temperature change on survival rate of H. otakii larvae

W4T £ Newly-hatched larvae 10 H #1474 10 dph larvae
i S RBMafE B RREOEE(E  FHEFEROD RBMafER RBEafts (B  FHEAERD
Temperature Amount of fishes Amount of fishes Average Amount of fishes Amount of fishes Average
before experiment after experiment survival rate before experiment after experiment survival rate
4 50 43.3 86. 6% 50 46. 3 92. 62
8 50 45 908 50 47.3 94. 6*
12 50 48.3 96. 6° 50 50 100°
16 50 50 100b 50 50 100°
20 50 18 36¢ 50 24 48¢

Tl — R P AN R R RN A B 22 5 (P<<0.05) . F Al

Note:Data in same column with different superscript are significantly different. Same in the following tables

2.2 BERTHAEAEZBFAGFETHZIE
RIS 2% 2, 4~ 16°C IR 20 HoA 808 B A5 38 IR 20°C MR 36 4 4735 R AE 30 % DL L ik & 1 .
JE R g IR FE T (P<C0. 05)
£2 BRERTMARALEFEEEHYMN

Table 2 The effect of sudden temperature change on survival rate of H. otakii larvae

V147 Newly-hatched larvae 10 H #3474 10 dph larvae

i 2 e adoR (8 KREafER PHFEEREOD Wi agoE ) WKRFafiRJe  CFHEEREOD

Temperature Amount of fishes Amount of fishes Average Amount of fishes Amount of fishes Average
before experiment after experiment survival rate before experiment after experiment survival rate
4 50 43.3 86. 6" 50 44 88
8 50 42.3 84. 6° 50 43 86°
12 50 46 92be 50 49.3 98. 6"
16 50 48.7 97, 4cd 50 50 100°
20 50 10 20¢ 50 14.3 28. 6°¢

2.3 HEHEXNREAKEBFEHFETNZIE

R AR WA 3. R R R g /S L AAT 0 A7 16 AR R 3 (P<<0. 05) . WIWAAF 0 e 10 H % A7 f0 7e 3h 8
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10~30 Ju [ P AF G R AR T 9000, AR FERE S 5 B W 2 EF 48 T2, WIEAF e R 8 35 MR MM SjfR 2.1 h

Je BMRFER AN S . 2.5 h J5 @¥AET:. 10 B IR (F e b 35 B II7ETH R A 40%,
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Table 3 The effect of gradual salinity change on survival rate of H. otakii larvae

W94 1 Newly-hatched larvae

10 H#3fF4 10 dph larvae

BIE MRS RRR RIS PHEERCO  RRIREROD KRR RO TREERCO
Salinity The Amount of fishes Amount of fishes Average Amount of fishes Amount of fishes Average
before experiment after experiment survival rate before experiment after experiment survival rate

0 50 0 0# 50 0 0#
5 50 0 0# 50 0 0

10 50 48 96" 50 47.7 95. 4b

15 50 45.3 90. 6¢ 50 49 98¢<d

20 50 49 9gbd 50 48.3 96. 6bc

25 50 48 96> 50 50 1004

30 50 50 1004 50 50 1004

35 50 0 0# 50 20 40¢

2.4 HEREWNREANEZBFEFENZN

M A ] LU LR RS 25 R 30 A 2H A7 £ A A7 16 AR AE 9500 L B B i TR Y i B 21 (P <<

0.05), FHEHN 0 5 AR H fF 2T,

20% . R 10~20 (YRR 2 L A fo 1 AR R AR B Y SE T L A7 15 28 ] 3

x4 BRERENXEAKEFEFFTHNZMN

Table 4 The effect of sudden saliniy change on survival rate of H. otakii larvae

EhFEN 35 B L W IR AF A TS, 10 H WA A0 17 6 R ALK
56% ~75%.

V1474 Newly-hatched larvae

10 H %474 10 dph larvae

I FHEmRRD RREGARER RREARE0R) PHERRYD RBHARE(R RBE o)
Salinity Average Amount of fishes ~ Amount of fishes Average Amount of fishes ~ Amount of fishes
survival rate before experiment after experiment survival rate before experiment after experiment
0 50 0 0? 50 0 0®
5 50 0 0 50 0 0#
10 50 28 56P 50 32 64"
15 50 37.3 74. 6¢ 50 34.3 68. 6¢
20 50 31.7 63. 449 50 36 724
25 50 48 96¢ 50 50 100¢
30 50 50 100" 50 50 100¢
35 50 0 02 50 10. 3 20. 6"
2.5 RiEAREBFEERKARE
2.5.1 BESKANZEFEAEKGH A
B 5 ) DL R EE X A R LB S B, TEIRE A~ 16°CHEE N .5 Hilgfr s 15 Higfram e KEE

B A T e i i 20°C YK AL AF R 2 R B BT RS Hodh 12°C (16°C iR B 44T i i A KR AL 3

BT H AR (P<0.05),
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Table 5 The length change of 5dph and 15dph larvae of H. otakii under different temperature

5 H g fr a4 K (mm) 15 H A8 4 K (mm)
T Length of 5dph larvae Length of 15dph larvae
Temperature S e A R
Before experiment After experiment Before experiment After experiment
4 8.01440.038 9.76340.158% 10. 85740. 137 20.94740.119®
8 8.01440.038 10. 26940. 095" 10. 85740. 137 22.609+0. 124"
12 8.01440.038 10. 876+0. 084¢ 10.85740. 137 25.826+0.127¢
16 8.01440.038 11.1184+0. 216¢ 10. 85740. 137 27.63840.1684
20 8.01440.038 10. 1840, 192 10. 85740. 137 19. 786 4-0. 098¢

2.5.2 HEMRAESKEFEEKAGY R
AN [) 3 B K0 R S 2k AT (A RS2 W3R 6. #h o 10~35 By &l ia 4 fF I REIE W S B 5 4
Ko Hr,25.30 #h A A A K R R, 5 HAB IR 4 0 22 5 W35 (P<<0. 05)

6 SHRFEMIS ARFEEAARELEGFTHNERKEN
Table 6 The length change of 5dph and 15dph larvae of H. otakii under different salinity

5 H g7 fa 4 K (mm) 15 H 47 4 K (mm)
b Length of 5dph larvae Length of 15dph larvae
Salinity V] o 40 i BV
Before experiment After experiment Before experiment After experiment
10 8.014740.038 10. 07320, 106* 10.85740. 137 20.35640. 1257
15 8.01440.038 9.98840. 1492 10.85740. 137 21.62040. 151
20 8.01440.038 10. 68740. 083" 10.85740. 137 25.749+0.078¢
25 8.014740.038 11. 02540, 187¢ 10.85740. 137 27.83640.206¢
30 8.014£0.038 11.56940.179¢ 10. 85740. 137 28.462+0.097¢
35 8.01440.038 10. 358+0. 086° 10. 85740. 137 22.53940.162f
3 g

3.1 BETHNREAZEFEERESERKNZM

it R R WA K A0 28 AR A VR KR B AR N 2 — . 3 AR R R A0 2 I R A AR KA B R
A IE AR DR AS | BB A KA EE AR B R P o e e AR 2 X £ 28 G A A AR B AN R —
PRl PAY 8 R X £ 28 28 I R T L R RO KT A e I DU AR AR S i 2R A S A K

AE TR S i 100 s 4~ 16°C AT £ 19 77 185 R 1 KR 20°C I A £ B A7 6 R AR 2 3R B0 i O B VR 2
BT FET 3K 5 R P S LR B AT ST PEAR G . R U 7S 2k 00 0 0T T V4 L PR AV 40288 L ) 7 B B I ) Oy s AT
10 H M A ~11 Ao A) . —BAe k=R R KL 10~ 15°C i 7™ 51 2l (R 15 7 301 3 SR K OK il — e fe 3~12°C . #s
JE RIS A5 (1999) A3 , 7E/K IR 11. 5~ 16. 0°C i Bl A o 7K IR By o R U 7S 2k f A #0038 R, E T2 8l
R 3 AT T A RAT 25 5 o B RN 22 5 0 SR IR B 1 AR 0 R A A SR AT A 8 B R
DIRHSG . Hha e R A5 (1999) WS . — MR % 707 F) B 21 €0 A% 008 114 ) £ 0 €0 30t TR JCTTR 3 050 vy 5 T g % £
(1 B P60 iR A At 3 T AR

02 B A A — S Tk R VL R A it K 4 P g TR A {24 K I i B Kl L AR I T R AR
FER WL B I B T RS LT g A K R BUE T s R IR A 4, X5 B IR RO AR — B fE 4~
16°C i Fl A AF L BB AR 1 16 °C I KM R R, 12~ 16°C i [l P 4 Mg 1 8 35 iy T b 4 . IR e nl LG
A5 IS AEAIETE A F T R 7S 4 A A £ A9 3 Bl HE S O 4~ 16°C il RV O 12~16°C
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(00 40 %%, SRR AR A P A 660 1) T 45 P 149 05 3 AR A2 T 906 10 B B80T A T /R ) £ 19 2 77
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B S Al A 2 T 0 K BT 5 A 10~ 35 30 BT P « A0 0 2 A 2 B T 20 ARG 25 fl
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NG A LB E B AR VS 10~ 30 . Ol Sh Y M M 2530, RN 17 0 26 b FE 35 I/ K 2240 . 58
LA 0 R T 00 R TR0 Bl TSR A 0 087 WA T i A K3 i A
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