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[19] / 7 )
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) 9200 , 2L 00
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" 12h , 5d
[21] 2
1.2.5 2.1
2 140L 25C 8 23d R
, 4 25C ,
, 30C 2, 1 (1)
s 30C 8 4 24—27C 21C
30C s 35C 3, 18d
35C 8 4 35C ~
, 40°C ( 8 :
S, 07
4 ) , ﬁ% 0.6
21: 00 155 2 900 2t %j [
24h 5C /d j§ g § 03
! |
, 25€C, 0C @g 012h 6d 94 12d 154 18d 21d
1% 3% 5} [H] Rearing time
1.2.6
, Fig 1 Effectoftanperature on hival vigorof portunus tritrberculatus
(25 f1C) , 2d
1.2.7 1 ,
(21 15C Z Z



536 32
30C 33C , 7, , 1. % ,
M 23d , 21°C 24C , 24C 27C
27C , 21T ,  27C
1
Tab. 1 Effect of different tanperature on survival rate of larvae in different stages
Suwv ial rates of every hival stage (% )
Laral stages 12C 15C 18C 21C 24C 27C 30C 3C 35C
Z, 0 0 51.3 64 75.3 74. 7 65. 3 56 0
Z, - - 10. 7 36.7 46. 7 43.3 23.3 233 -
Z, - - 0 24 26 20. 7 17.3 113 -
Z, - - - 1.3 19. 3 21.7 0 0 -
M - - - - 12.7 15.2 - - -
G - - - - 5.3 8.7 - - -
C,y - - - - 2.2 6 1 - - -
Notes The“~” shows the crab died or nomeasurg te folbw is same
. 27C  7,-C, 21C (F (26 =5.80, p< 0.05)
, 21—30C 2
, 18C 35C Twoway ANOVA R
(F g4y = 5.80, p< 0.01) ; 24— 24—27C 7,
27C 717, , 18C 33C , 21T 30C (Fiaa =
(F(ss) = 14.06 p< 0.01) ;24— 17.05, p< 0.01)  ;21—27C  Zi-7,
27C L7 ., 21C , 18C 35C (Fiss =
30C (Fias) = 17.48 p< 0.05) 6.73 p< 0.05)
. 24—27C  Z\~Zs ,
2
Tab. 2 Effectof different tanp erature on relative survival rates(Z, /Z, | X% ) of larvae n different stages
Relative suwvival rates of hival stages(% )
Lawal stages 12C 15C 18C 21C 24C 27C 30C 3C 35C
Z, 0 0 51.3 64 75.3 74. 7 65. 3 56 0
Z, - - 20.7 57.3 62 58 35.7 41 6 -
7y - - 0 65.4 55.7 68. 6 74. 2 48 5 -
Z, - - - 5.4 74. 2 73. 1 0 0 -
M - - - - 65. 8 70. 0 - - -
C, - - - - 41.7 57.2 - - -
C, - - - - 41.5 70. 1 - - -
. 24C (Fig =

3
Tw o-w ay ANOVA : 27C Z+C,

18.02, p< 0.01)
ZZ’

12C 15T 35C
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3

Tab. 3 Effect of different tamp erature on lasted periods of least and most tmes of larvae in different stages

The hsted perods of last andmost tmes ( h)

Tiem s 12C 15C 18C 21C 24C 27C 30C 33C 35C
Z, - - 66-306 60-330 54-114 48114 42-102 42-102 -
7, - - 282-288 168-402 138-210 120-204 114-162 114-162 -
75 - - - 354-426 186-228 180-222 162-180 162-168 -
7, - - - 522-540" 294-336 276-330 - - -
M - - - - 450-516 D0-474 - - -
c, - - - - 498528 468-498 - - -
C, - - - - 522540°  480-540° - - -
Notes The“* ” shows the tme of end of expermeniation
3 Two- 4
way ANOVA , : 24—33C 7~ Twoway ANOVA ,
7, , 21C :24—33C 77,
(Fiss)=23.25 p< 0.01) ; 21C , 21C (F(ss)=107.58 p<
7.7 , 24°C 0. 01) ; 24—33C 773
(Fs = 258.01, p< 0.01) ; 24— , 21C (Fys)y = 2528 p <
27C 774 , 21C 0. 01) 3 24—27C 714
(Fi26 = 1928.17, p< 0.01) , 21C (Fe = 3129 p <
, 24—27C 7,—C» 0.01) ; 27C 7,-G,
(FiLe =430 p>0.05 12C , 24°C (Fi16=29.27 p< 0.01)
15C 35C , 75, 12C 15T 35C , 7o,
4

Tab. 4 Effect of different tanp erature on lasted perids of average tmes of lavae n different stages

Periods of average tine of larval stages ( h)

Lawal stages 12C 15C 18C 21C 24C 27C 30C 3C 35C

A - - 186 192 90 86 72 2 -

Z, - - 286 288 180 168 144 14 -

A - - - 39 216 198 162 162 -

7 - - - 534 324 306 - - -

M - - - - 480 450 - - -

(o - - - - 516 486 - - -

G, - - - - 534 510 - - -

2.2 , 5d (

2.2.1 2)

2 5
25C 80¢g (p<

, 0. 01) 10—30C , 0—=5C
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— 40C (paa. vy = 0.000 n= 8 p
8100} < 0.01), 35C (p7se. 10m ) = 1 X
r+,
=Eg ol = (ﬁ;fﬁwrﬁy 0.75" x0.25 = 0.10Q n= 8 p> 0.05) 10—35C
<< urviva
S g of time) . 0—5C  40C
=] O #25
R e (Proos. 19, = 1%0.75 x0.25 = 0.00002 n =
%%;'% ol rates) 8 p< 0.01)
=
22 0 s
0 5 10 15 20 25 30 35 40 o
{3 Temperature ('C) » 20—30C ?
5 15C 35C (Twoway ANO-
Fig 2 Effect of emperatre quickly on survival rates of juvenik VA, F(y3) = 24.25 p< 0. 01)
Porwunus rituberailates
5
Tab 5 The effect of acute ten perature change on food ntake of Portunus trituberavlatus
Ten perature Food intake of Portunus trinberavlatus( g)
() 1d 24d 344 44 shd M ean
0 0 _ _ _ _ _
5 0 - - - - -
10 0.5 0.2 0.2 0.2 0.2 0. 26
15 4.2 2.4 1.6 0.6 0.6 1. 88
20 53 5.1 3.1 4.9 4.8 4. 64
25 6. 4 6. 4 3.9 4.3 2.9 4.78
30 4.2 7.3 5.9 3.4 2.7 4.7
35 2.9 5.2 1.9 1. 1 2.0 2. 62
40 0 - - - - -
5d ) (25C), ) )
: : (6 6
(3 ) ,
10C 15—35C 25C, (Twoway ANOVA,
(P(S()%,loo%)=1><0-58><0.50 Fis5=5.67p<0.05)
120r O f#3%3 (Survival rates) (%) 2.2.3
100 W {75 IHE (Survival time) (h)
80F
£ (4 4
a ot
e )
& 40 (p< 0.01)  : 10—
201 35C , 5C
. . . . . (P23, vy = 1% 0. 25" x0.75 = 0. 00002 n
10-25 1525 20—25 2525 30—25 3525 =8 p< 0.01), 0C 40C
b= BET T o
IR Temperature (C) (plosw. o, = 0.000 n= 8§ p< 0.01); 5C
3 , 0C 40C (Po.0%. 25%)
Fig 3 Effectof tanperature on hwva ofPorunus trituberalats

= 0.10Q n= § p> 0.05)
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6
Tab 6 The effects of tanperature resum ption after acute change on food intake of Portunus tritubercula tus
Food intake of at different tem peratures( g
Tiem s 107 25C 15 25C 25" 25C 307 25C 35 25C
1°d 4.6 7.6 8.1 4.9 2.4
ondq 7.5 10. 3 5.1 3.2 2.5
M ean 6.05 8. 95 6.6 4. 05 245
1201 o fFE3R
gz 100} Stlérsv)wal ( 7) 0C
5G sl " 40¢C ! :
§E 4| tmo ; 5C 2% d -,
.Tg é 20t 7 Two-way ANOVA
ms;n), 20l s : 30C 4 5 (10—35C)
5= : (Fisy = 75333 p<
* 0 5 10 15 20 25 30 35 40 0.01) ;20—35C . 10—15C
{3 Temperature ('C)
(F(s55 =753.33p<0.01) 20—30C
4 3 5 (15—35C) , 15T
Fig 4 Effect of mperature change gradually on surv val rates of (F(i 5 = 10. 21 P 0. 01)
juvenilePortunus tritwberavlatu s
7
Tab. 7 The effect of gradual ten perature change on bod ntake of Porturus trituberatla s
Food intake at different timegy g)
Ten perature(C) 1°d 2Md 3dd 4 5hd M ean
0 - - - - - 0
5 - - - - 0 0
10 - - - 0.1 0.2 0. 1
15 - - 0.7 0.2 0.3 0.5
20 - 7.5 6.1 6.2 5.9 6. 4
25 8.9 5.8 8.4 6.1 6.0 6. 4
30 - 8.5 6.6 2.3 1.8 9.8
35 - - 2.3 6.9 6.2 5.1
40 - - - 0 - 0
2.2.4 , (95 5
Twe-way ANOVA , 10—20C
, 10—35C , 30—35C
, 25C , 2d (Fiss =48 18 p< 0.01), 25—35C
100% (F(s5 = 481§ p< 0.05) 35C
, 10— 30C
, 25C (Fiss =48 18 p<0.01)
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TEM PERATURE TOLERANCE OF LARVA AND JUVEN ILE OF
PORTUNUS TRITUBERCULATUS

LIAO Yong-Yan XIAO ZharrPeng and YUAN Yae-Y ang
(F isheries College of Guangdong O cean University Zhanjiang 524025)

Abstract The Portunus triteberculates is a k nd of edb le econan ic crab distrbuting in the north-west of the Pacifig frun
the north of South China Sea to theKorea Pennsula ThePorwnus triuberculuius has been cultured on a hrge scale n the
sea area of North China The Porunus triuberculatus is the sea crab whidh culiure dmensbns is the maxinun n the
world For poducing the data to larval rearng and Juvenile culture of Porwunus tritvberculains the nflence of different
tanperatures on development of larva suvwal and food intdk e of uvenilePortunus triuberculatus was investigated The re-
sults show ed that in the 21—27C, he zea could be reared to uvenile crah but at the 21C, the zea and m egalopa de-
veloped quite slowlg It is he optinal temperature during the 24—27°C of larval rearng O ver the 30°C, the zoea only be
reared 1o Z,, they alld ied before hem egalopa stage Below the 18C, the zoea only be reared to Z,, they alldied before the
7, stage It is proved that to rear the lawa of Porunus riuberculaius the 24—27C is optmal the 21—27C is better the
18—35C can and bebw the 15°C and over 35C can not Fie days after the temperauure acute change fran 25C, the
suw wval rates of uven ile Pormunus triuberculans of 80g is 100 in 10—30C, 7% at 35C; below the 5°C, the surval
tme is under 4h The pwper food ntake of survivor 8 n 20—35C, the daily mean food ntake is over 4 64g W ith the
gradual temperature change of 5C /d fran 25°C, the survival rates of Portunus riwberculatus are 10000 in 10—35°C, 2%
at5C, the suw wal tm e is under 6h at 40°C. The pwoper food intake of survivor 5 n 20— 35C, the dailym ean food ntake
is over 3 1g The optinal food ntake of survivor is at 30°C, the daily mean food niake is 9 8g TheP orwunus tritubercu la—
s can feet at 10—35°C. But the food niake is very low at 15C and 10°C, the daily mean food ntake isQ 5g and Q 1g
respectively This result shows that to culture the pvenile Poruunus triwberculatus (The body weight is about 80g), the
30C is the optinal] he20—35C isbetter the 15—35C can and the 0—5C and 40°C can not A Il the resulis show hat
the Portunus trituberculatus is a typical temperature crab which adapts bw temperatire better than high temperauure M aybe
this is the reason why itm ostly d strbuting n the relatve low ten perature sea area of BohaiSea Y ellow Sea and East Ch+
na Sea Bul if the gradual tempemture changew as below 5C /d the Porunus trituberculatus can adapt the high tempera-
ture of 35°C, and the food ntake is the optin al M aybe this is the reason why sam e Portunus rinvberawlatus still can distrb-
ute n the twopic sea area of north of the South China Sea

K ey words Porunus triuberculatus, T em peraturg Artifcial seedlng Larvag Juvenilg Culure



