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S A , DA A SRib R /KR IR I E] 90 d, S5 R W L I S MR Y AR A7 TR BE Y5 Bl 13—36°C i IR 20—30C .
TETRLE 22—31°C YU I P9, I U R A 7300 SRR 8 A K S - TR 1Y = R B R e T JE e, 7 28°C IR B KA, 5 4L =2 (] 22 5
12 (P< 0.05) ;2 22 52 WA 200 MRRT BENG PR F FHRCE , TR 2R 80 = 142 31°C 20 )l 6.43+0.28;28°C 241 IR SO IR E
BERBURAR, 7 5.75+0.70, SHEAHA B 25 (P< 0.05) , WS 8 it 5 5 Jal 101 62 i 5 A T s 328 9 40 L, 31°C 20 30 e
55(16.7 d) ,22°CBLSE A IARA (18.8 d) (HA A Z M Z R AR E (P >0.05) , Z5a LA IR &, Ik 8O0 IF 57 FE K R B
1E 28%C
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The effect of temperature on the survival, food intake, molting, and growth of

Panulirus homarus

HUANG Dongke, LIANG Huafang” , ZHANG Zhi;WEN Chongging
Fisheries College, Guangdong Ocean University , Zhanjiang 524088, China

Abstract: The spiny lobster Panulirus homarus is an economically important lobster in the tropical and subtropical areas
with a great potential for aquaculture: To identify the water temperature range for survival and feeding, the effects of gradual
and acute temperature change on'feeding and survival of P. homarus were investigated in this study. The effects of different
temperatures (22, 25, 28, 31, and 34°C ) on survival rate, feed utilization efficiency, molting, and growth of P. homarus
were tested to determine the optimum culture temperature. The experiments were lasted for 90 d, and the results showed that
the survival temperature ‘range of P. homarus was 13—36°C, and the optimum temperature was at 20—30°C. In the
temperature range.22—31°C , the survival rate and specific growth rate began to increase, peaked at 28°C, and then
decreased. Significant differences were observed among different temperature groups ( P <0.05). Temperature has a
significant effect on feed conversion ratio (FCR) for P. homarus. The 31°C group had the highest FCR (6.43+0.28) , the
lowest FCR occurred for the 28°C group (5.75+0.70) , which was significantly different from that of the other groups. The
molt ceycle duration of P. homarus decreased with the increase in temperature. Spiny lobsters cultured at 31°C had the
shortest molt cycle duration (16.7 d) , and the longest molt duration occurred at 22°C being 18.8 d; however, there were no

significant differences among the test groups (P > 0.05). In conclusion, in aquaculture of P. homarus, water temperature

should be controlled at 28C..
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JEUFIE (Panulirus ) (R FE AT 19 Fh WS E 43 A4 8 Ft2 R MRIR A FL44 STURZE, iy T AN
o AR R, SR SRR I, VR IR AN BN SRR RRRNIE. B P 22 ISR A AR T —E PRI
L HFBE U, X B RS 0 TR SL IR E Y FUAI, JR IR A B BRI B U T RS I I
A NTIEE BRNEALN T37 , FRAR R T H AR X 57, TR, 5 MR R Gl AL AR X /), A v
B ENREEJEVE  ENRE HPE 2% HA WOCRIE, JEREEE T ST

P BOEER (P homarus ) VAR RIF A5 AR PR B 1 38 1R 32 IR 5 3 15 2% , 1 22 IR KR40
JRFRFEE Y, el )y 20 2 F, — S A4 , &Rl 3758 (land-based systems ) , 3= ZESRAE I K T2 5
FrFE R 32 ZOR T DA 7 A9 7 R 4, FEDRE O 36 TEDRL, UG A7 ARG Rt IR RIS EE SR IR A A
TRCA TR AR, R, FREE AR A w0 P E FRAE A TR R R B SRR AR B ROR, B
FRAH 5 AR R TR, AT T AR SRIEAORGE " AR, BSOS A S AR H pd b gE . L
FURIK, BRI AT Al AR 5 IR Y BRI BE S 1A S5O a8 e e B2 WAt 5 R TR WA HZE R AR S
SUILE X SO MR A A SRR AR RS T A EA TR ST, LU e SR A SREE AT R 342 B2 5 B0k

1 ##

1.1 EEURERE

WSO M v W 18 1 48 SR 75 BT O F AR TR DX ARBUAS [ KA RO 2l i o S MR 4l | 1 Im1 ) 7R i
PER IR S R T 60, 27 55T 20 m? (7K U8 it b ) FAEE PEIFE SR , 24 h iE 22 78R, B #K 1/4—1/3,
56 WELRE by R S AL R AR
1.2 Rk

IR K AL DIE IR A SR XK , #E A 28—30, pH 8.0—8.2,,
1.3 {HE

RIS R A B 8 1Y L9 3E XFAF (Litopenaeus vannamei ) A W ( Ommastrephes bartrami’) VL J 78 41 4

( Crassostrea plicatula) |, 1%E W,
2 7Tk

2.1 IR BETRAS XTI S e A I RS B (1)

RIS E 5 MRBEAE 15,2025 .30 35°C , B MBI 3 A FAT4L, %R 30°C , BAFAT4l 6
SR, AR (11.21£0.22) em, FIIRH (56.13 £6.13) g, R PRLELEHR IR F B IR BEIT NMIEH K
TRAFHERT . RSO B LA RS0 K (F 58 W0 ) A 4580 Al . XA 100 LA AR L3
BESHIAR., 1% T 30°CHELE AR 36 41 FH VK AR R 5 K IR (IR 22 +0.5°C) |, FEAEAT AT b 5 b (8 8 09 S8 RL I, 35°C 41
S00W. [ Sz R # R 4 6i K R (22 £0.5°C) . {58 E8 30 30, pH 24 8.0,

B KK 80% , PRI — IR, LSRR R, B 2 h 5 E W EIE SR I i R IR FE T 0 1K
REGILHEAT 7 d, SR E G R R,

2.2 TR X SO MR AE TS R B 1) 5

IR 1001 MBI AT . IRSOR IR FRAEK Iy 28°C (#h B0 30, pH 2 8.0 /Y FI ARG K 3 d,
RIS A THEA MR A, %W E 3 A1, 4 6 B, g IR FH MK (11.21£0.22) em, FH K E
(56.13£6.13) g, W& 500 W H Zh4& A FuKAS Y o L 0 TR IR B R R AR T 1°C, B
JeAF S BFET  AE AR, HAD 5 ¥ 5 IR PR AR ]
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2.3 R EEXTE SRR A K 1 R
231 SRR

I 22,2528 31 34°C 2 5 AR AL BN AU SORIE 15 B, 40 3 T4, iR R AR
FHIRK (4.29£0.55) em, PR EE (3.31+1.28) g, FEFHAE 1 m® FYBEISARAR b o AL 1) 512 « 26 S50 A ik
B L5 m BEEE (925 em) B HURBEE Ay HE | 4550 R R B BCK I (28 20 m*) H 1T 750 WK
TR, BRAEZKIR AT E . YK T KRR T A 2R KR AR T 500 W 4 R m #3835 KAk ;
T A SRR, VKB IE, R g 1  25 +0.5°C . iRER M 2013 47 3 H 10 H 46, SR 1l R AR 6
HRJE , BA O, 5K 9.00 H1 16:00 A1 &M 1 IR, R Uk 45 W 22 i WO 48 5 T O o, T fEL 7 RSP (RS
0.1 mg) Frie ; B RICH AR B3 ST BCRB S8R, & 15 d SRR 5256 A 5490 d.
232 AERIERIHEAKX

1715 % (Survival rate) SR( %)= N,/N,x100

PRE 4K % (Length gain rate) LGR( %)= (L,—-L,)/ L,x100

{RE K R (Weight gain rate) WGR(%)= (W,— W,) / W,x100

Jii 5% JE 3] ( Intermolt period) IMP (d) = Y.t/ Y Nm

H %% (Feeding rate) FR(%)= [ ( H#H - H R ) /JEEMAE %100

TR ZEL(Feed conversion ratio) FCR( % )= $ /1414 1 & 5 X100

78 1 K 3K (Specific growth rate) SGR(% )= [ (In W,~In-W, ) /T] x100
Ko, TOMIRIS ARG TR s N S W858 8508 5 N, hy S5 T B B R A 1) A8 5 IV, oA 52 30 445 o B e M ) A4 4%
Bt S RAG L RAMAR s L, R SE 0 R B R SR AR s Lyl SE B0 45 s IR iR A s W o e i 5 W ok
ST AR I MR TR E W, o0 SRR 45 AR R AR 3

KT R (0.1g) PRI BT FEREdEEE ; FHIE bR -~ RO A RO ik £ 1M1 Ak 22 8 o I 4 10 L
AN AR AR
2.4 BRI G

Bl BB Excel 2007 BAEETT s SEHR A5 R FHGEHHHMF SPSS 17.0 dEAT LR U5 22 34, 45 Ab BEF- 2
B2 8] Duncan FEVETZ B K, 1% P<0.05 2R T, P<0.01 NERWREE,

3 HBREH

3.1 R TRAR N S0 A AR ) R R
301 R RAR X S MR A 5 )

N VR KM 30°C B Z 15°C FIBRTH 2 35°C I, P8 iR s — Kl AT, I HLARTE 3 K2
WBET 100% ; -30°C BRI 2 20°C 30°C 4L 8 I, 78 7 d (R B BeAR 100% 14715

F1 BEREXRIEEFENZM

Table 1 The effect of acute temperature change on survival rate of P. homarus

LHE FAR A Survival rate/ % BAAPIRR
Temperature group/°C 1d 24 34d 44 54d 6d 74d Final survival rate/%
15 83.33+£28.87  50.00+28.87 16.67+5.56 0 0 0 0 0b

20 100+0.00 100+0.00 100£0.00 100+0.00 100+0.00 100+0.00 100+0.00 100+0.00 a
25 100+0.00 100+0.00 100+0.00 100+0.00 100+0.00 100+0.00 100£0.00 100+0.00 a
30 100+0.00 100+0.00 100£0.00 100+0.00 100+0.00 100+0.00 100+0.00 100+0.00 a

35 83.33£28.87  66.67+28.87 16.67+5.56 0 0 0 0 ob

BV IR TR FR 22 5 B (P<0.05) s PR FR 2 5 A 3%
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3.1.2 R EERRARXTE SO MR E S

T R A ot B S R B £ (R B M 25 SR AN 3 2 BT, AN 30°C BR P 2 15°C FNBR T+ 2 35°C Iif, I U iF AR 4%
13X IEZH (30°C) T 30°C BB 2 20°C 25°C 4 M I SORET 50 i 55 — KA HE R, 25°C Fl 30°C 55 2 KIF
TRBEE ,20°C AR 3 RIFIAHEE 50 4 K25 3 M HAR B FR0E . BURIME SR 41 2 [0 F- 35 5 B
R ERA W25 (P<0.05) ;78 25°C B AR KA, 20°C Fy e/ IME, I H 5 H B il B g AR i 6 41 1) I8 ¢
TR B A L= B AR D T HEE KT,

F2 REREIN YRR

Table 2 The effect of acute temperature change on food intake of P. homarus

L/ C 7R H AR 1T % Feeding rate of every lobster/% bty B B %
Temperature group 1d 24 3d 44 54 6d 7d Average daily feeding rate
15 0 0 0 0 0 0 0 0.0c
20 0 0 1.07£0.28 0.80£0.16 0.98+0.23 0.74£0.21 0.96x0.31 0.65+0.38 b
25 0 2.36+0.33 2.21+0.82 2.60+0.23 2.32+0.68 2.17£0.22 2.48+0.22 2.02+0.68 a
30 0 2.45+0.82 2.32+0.65 2.58+0.31 2.39£0.25 2.52+0.27 2.46+0.23 2.10+0.56 a
35 0 0 0 0 0 0 0 Oc
IV G F AR, R AR BE (P<0.05) ; FRMRIFRRERALE
3.2 RIS MR R LB o
SRR A SO IR 1 s fe as] 264 27
B 26—30°C I, JESURIRHY B AR AR RUE et i £ 30 ] e
HHF(P>0.05), M 26°C T, P SO R A4 £ R Bl 3 zz : o 2.82 \d
PHRIEEIE MR, 7 21°C BRI B o 5 2 | 25 20 1IN 00
BERRARE] 15°C I, FROG I LA S Er i ol R I BSE = 10 ) 123 o7
T EERE R R 13°C I, WA IR b gk, 0 P s L N
M 31C TR, P SO IR B9+ B 2 RE 5 IR TRl PG, 035 T2 2 2% » 0 11
£ 32°C b, 43 I S Ui/ 5 34°C b, BEETHE 0 5 2 3 BE T LB Temperature/°C
F ] 35°C i AU IMF IE R R IBET Bl REWERE LR ERNN
3.3 JRBEXIE SUR ER A K A5 Fig.1 The effect of gradual temperature change on food intake
330 BRSO IR AR K AR of P. homarus

AFIFRFARBARE T, PSSR AR E R KA
Dlhne 3 [ 2 FIE 3R, BB I RSN . ARG T, BES0E SF A A B S AR —E I
HHE R UM AT 22001, 28 °C 2 A A Tk 18 4 I I G 4% A A SR LR 25°C 71 31°C 4 3 K S e IR
22°C 4,

£3 BEXMRIETERKNZM

Table 3 The effect of temperature on growth of P. homarus

TRLEE/C IR/ em PG/ g BARAEK/em LR/ g
Temperature Initial length Initial weight Final length Final weight
22 4.45+0.52 a 4.20+1.05 a 9.89+0.85 b 30.18+5.14 ¢
25 4.69+£0.59 a 4.43+1.36 a 10.31+0.83 a 38.51£6.86 b
28 4.77+0.53 a 4.40+1.21 a 10.60+0.86 a 42.06+7.41 a
31 4.70£0.51 a 4.24+1.25a 10.24+0.93 a 37.37+9.68 b

32 4.9+0.61 a 4.77+1.39 a / /

FEEAIA], R 22 7 3 (P<0.05) s FREAA R 2R/R 26 AN 35
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14 r o 0d 30d 60d B 90d 60 r =
D15d @454 B 75d 00d ®@30d B60d E&90d

Ll O15d B45d B75d
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Fig.2  Growth rates of P. homarus in body length at different Fig.3 Growth rates of P. homarus in body weight at different

temperatures temperatures

3.3.2 RN SO MRS AR R E 5 R

MR RE LB (£ 4), 22,25 31°C 3 MABdL il SO IR 2 A G RER B05 A B3E 25 57 (P>0.05) , 5=
FJE 31°C 4, fH°M (6.43£0.28) % ;28°C A1 SO MR BN R B AL, 28 (5.75£0.70) %, I S HE 4 4 A B %
P25 (P<0.05)

FEHH 90 K 11 I S MR A7 16 R, 45 T B 2 22 [R) ) 22055 M i3 (P <0.05) ,28C 4 i fie =i M (193.33 %
4.71) % , HoR & 25°C 4, M (86.67+1.92) % ; e[ HY g 34°G4H j157d 2o &3 A0T,

R4 REXRGE N ERMNE R R B0

Table 4 The effect of temperature on survival'rate and feed conversion ratio of P. homarus

IR Temperature 22%C 25C 28C 31C 34C
1715 3 Survival rate/% 80.0¢4.71 ¢ 86.67+1.92 b 93.33 +4.71 a 77.50+ 1.77 ¢ 0d
T Z2 KL Feed conversion ratio/ % 6.28+0.62 a 6.11+£0.78 ab 5.75£0.70 b 6.43+0.28 a /

TR, Fm 25 35 (P<0.05) ; FREARIF R 25 A8 b #

3.3.3 R XTI SR AR B 5T R 1 5 e

W SO IR A, SR fE B i R AnTE 28 COKIRARIE T, 565 | AN H it se A2 15.11 4,55 3 A~ A
18.61 d(# 5) , HAia I e 9 0 el 7E 22—31°C N, 7658 1 S H I, B I AT, Bl og iR G it 52 J
W, 22°Ca K (15:97£0.73) d;31°C Y B7e B, (11.7321.97) d; PIE A 22 4 d, 31°CAH SRR
HIMAE 8 1 S 4 B 25 B (P<0.05) ,22—28°C 4% 21 I S0 IR M i I 7 o A U A i B M 5 B (P>
0.05) o\ 5523 N H A AUREF IR H 55 1 A A AR -8 (A A Z A B EM 25 (P>0.05) ;90 d
43R0 FET I PN, AN R BE T, U8 8 B 247 5t 7 S 30 10 785 A 38 R B R B8 ) e i T o (S L 22 [ 25 5 R
B3 (P>0.05) .

®5 TRBETSAKYEFHBRZES/d

Table 5 Intermolt period monthly of P. homarus at different temperatures

L/ H14H H24H #3MA P2 e A
Temperature group First month Second month Third month AVE IMP
22 15.97+0.73 a 20.12+2.19 a 21.93+3.44 a 18.8+1.2 a
25 15.30+1.09 a 17.68+1.05 a 18.54£1.29 a 17.1t1.1a
28 15.11+0.42 a 17.09+2.10 a 18.61£1.25a 17.0£1.3 a
31 11.73+1.97b 18.33+2.36 a 20.38+0.54 a 16.7+x1.3 a

TR, FR 2 57 B3 (P <0.05) ; TR AH R 3R 22 5 A8 3
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3.3.4  WISTRARRARE RS KR

W 4,78 22—31°C I, 78 90 d 143X 56 i 8] 7Y, Fif ) QA BEAA 8 AN
B BT D SO MR R I 5 — AR B 11 1 R AR 95.64 10176
R FILE TR, 78 28°C I IV B 5. 1A 1 [
2 AL B SO AR 1) i e 3 R LR 35 80% L
b RARA S 22C ARy, b (81.54+6.78)%, 5 25,
28°C MY B e F R AT I F P25 7 (P<0.05) , 5 31¢C
M2 RT3 (P>0.05) 3 i 5THE R i e 28°C 4,
iK(101.76+6.28) % , 5 22°C 31°C 4 A i e 8 5 bk 20
FH2E5(P<0.05), 52 H BB R AL, H 44 27 e ¥
AR E] 50% L I, HZE R AN B (P>0.05), %3 1 2 3
A, 4 R AL ST R IG5 1 B 25 L T TR -

EETTFES Mk 30% 2247, 45 AL 25 Sk R B3 (P> B4 RREETHARELMBEHES
0.05 ) Fig.4 Weight gain rate of molting of P. homarus monthly at

83.51

80 | FF 2
1.26

60

JBi e HE A M1/ %

40

different temperature

4 it+ig

4.1 il BRSSO S e AT R B 1Y 5

T RS ARG 25 SR R B TR R T 30°C BOE IR T 2026 I SRR 1) A7 3 R4 B R AT B R R A
20—30°C {EE PN, X B SO R A AE 5 1A 52 M it J32 37 720 1) T 6 448 SR 3 Y I8 60 e R 385 A0 AT R R s 1R - 1) oy
13°C 1 35°C , J@ B AU RHF R VRN 2 . 5 R AE BT eI A5 v K PR AR S 1% 22 301+ 43 B ., an &
MR AT AE 0—24°C /Kl T AAT , /Kb 25°C 05 EAET ; % 5 i 2 45 MM 2R ( Jasus lalandii) Wi 5 7K i
g8t

X PRI 25 R W i SO I 1) S AR v A7 175 TRLBE 4301 2 13°C N 35°C , 3& BRI -y 20—30°C . 540
BT A S U A K R R B — 3 B L4 X R 5 R 18—35C R A SR E
IR S Sl R, B 6 I A TR RS R ( 18-—32°C ) HH 2B,
4.2 X SO MR ST A A A S

HE R, U2 R A T8 R i I 5e ke S, B i e — Ik, AT f 23 B A G R e K B N 5
JEERE TR I A I TR 20—36°C i, AR KR AR 4 e JE R S ke o R A B o TR 1 T
M4 56 2 A0 Hh A SO MBS T AR 4536 . Smale %52 BF58 R W, MoK iR 13 30°C i, B AR R AR
) 8 7 A A i e 48 o SR | ARG o 31°C T IR ZH % SO B G 235 SR AR AL, 45 VA TR T ( Panuldirus
interruptus ) B 45 3 2 o XATRESER A 31°C B i 31 0 e iR F ol AR R IR B e R A9 PR [R) A 380 e 72k R
b PR BT B SO SRR AR A G B, S B T AE R M RR 08D ; 53— 5 T, A /R 17K IR T BB SE R
TIPSO B IE AR FRALRER N TE R SE, SECLIE R AR Z RS, AR, Je TR 5, A
SUMF I FC Y R0 E R AR A B ) LR e 3 i AR ook A I EE AT 100%

Kemp LTI A3 A AE VS g ED RE VR IR S0 MR B — AN R ( Panulirus homarus rubellus ) BF9% 2 B . Il 50 e oF
( P.h.rubellus ) W% E A2 KRBT 24—28C ik B KAH 0.26% , SATRIGSE R 2.51 % LLAHZE ) 10 15, BT &
AN ANZ A 33T B2 PR A e e MR RS A — B B0, A ARG S (3.31+1.28) g, HH(65.34+4.00)
g FMEZ

WSO R B PERE R BB 5 TR A B I RS N RIS LIRS 7R 28°C A iR Bl A/ ME, X T E
TRARES WA AR AR 5 1T Lellis ™! 45 A 78 (4 3% SO MR AE 24°C 38 B e KA A K 3 A o2 7
18°C Hyfcili A KR s K R IR 02 26°C , IX SU R 5 A S0 45 AT BT ASIA] . 3 AT RE A PR R RS ] K Sk ) 7K TR
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e Iy S S A b [l A 22 5%
CRAPIG R MREH I R A ROR DR R BOX L A AR bR, U Y T S0 MR A Rl 2B R R R R
JEH 28°C , SHIZE AR (27°C) (A EIRSF (27°C) (WA JEAE 2 (28°C ) HRBEJEIF ™ (29—30°C ) SFHEI
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