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Fig.1 Fitting curve of transportation time and survival rates of P. fucata juvenile

http: //www. shhydxxb. com



134 HRIEAE A5 AT 32 i 25 RS 45T BB DU DA LUK 39

®1 AHEKSNHENFREHEE THBILRE(T,) F B E (T, ) FEBIERE (7))
Tab.1 Lethal time (7,) semi-lethal time (7, ) and total lethal time (T )

of different transport conditions of P. fucata juvenile h
B} ] Time SEHI A Transport conditions 5°C 13 C 21 C 29 °C
T# Dry transport 8.75 8.93 11.94 15.24
Ty JKiz Water transport 8.60 13.75 11.10 16. 69
FE4, Oxygen transport 9.78 14.48 18.67 21.07
T-# Dry transport 10.70 26.40 32.80 23.40
Ty s JKiz Water transport 15.51 30.88 32.86 22.95
F4 Oxygen transport 16.06 32.57 46.52 34.55
F# Dry transport 14.95 50.50 46.35 28.65
T, JKiz Water transport 23.05 50.15 50.77 26.94
FE4 Oxygen transport 22.71 56.09 53.27 45.25

XFHE DLAE 4 FpEASER B 3 Fiizg iy )43
13BN EIERT R (T, ) EEBER] (T, 5 ) F4E
FERHE] (T, ) 347 T A0z s 2 18] SR 2
ZE07HT, AT A R ER 2, b TR Fis iy =
)Xo FE DL A BOBE RS ] (T, ) B BBERT ] (T, 5) A
HEGERFRI(T,) | Brish Jr 200 & BFEn R (7))
PR AR E (P > 0.05) 4h, HAl #4774 i
(P <0.05) %5,

F Duncan [K 535 Hodss 4 FolLBE R Fi 3 Fliz
iy 7 SR 0 26 5 2 Pk o 4 P Il B () X DL
BBEIT ] (T,) EBGER R (T, 5 ) S4BTt

(T, ) A b A R W3R 3, Horpr |29 °C B %o A DL
BEIERSE](T,) B2 (P <0.05) KX F 5 CH1 13
CHRYESER ] (T,) ,21 C R SESERS[E] (T, )
NI (P<0.05) KF 5 C, AR A R
JER T H BB ] (T, ) 8Ok, X T2 Bt
[ (Ty5), 7621 CHHEZE (P <0.05) KT 13 CHI
29 °C,T7E 13 CHI29 CH} LB (P <0.05) K
T5Co XFRBGEAEI(T,),13 CTH 21 CHf
B2 (P< 0.05)KF 29 CHI5 C,MTE 29 CHf
Ng#E(P<0.05) KT5 C,

®2 VWEREPWFESH

Tab.2 Two-way analysis of variance

fi5f 8] Time A5 B Source of variation SEJ7 1 Sum of squares A df 477 Mean square I P
1 Temperature 115.126 3 38.375 10. 005 0.009
7, iz 4 J5 2 Transport method 48. 860 24.430 6.369 0.033
%2 Error 23.014 6 3.836
S Total 187.000
1 Temperature 850. 059 3 283.353 24.642 0.001
7, s iz 4 J5 28 Transport method 180. 035 90.018 7.828 0.021
’ P22 Error 68.994 11.499
S Total 1 099. 088
1 Temperature 2041.313 3 680.438 36.180 0.000
T, iz 4 J5 28 Transport method 180.473 90.237 4.798 0.057
%7 Error 112.842 18.807
S Total 2 334.629

£3 TRBENEHEKGNNBIERE(T,) IR E (T, ) ML BIEAE (T, ) HELLER

Tab.3 Comparison of lethal time, semi-lethal time and total lethal time of P. fucata at different temperature

Fif ] Time 5%C 13 C 21 C 29 C
Ty 9.04 £0.64* 12.39 +3.02% 13.90 +4. 15 17.67 +3.04¢
Tys 14.09 +2.95° 29.95 +3.19" 37.39 +7.90° 26.96 +6.57"
T, 20.24 £4.58° 52.25 +3.33¢ 50.13 £3.50° 33.62 £10.11"

T R ARIE AR T REROR 225+ 2% (P <0.05)

Notes; Different letters in the same rows indicate significant differences (P <0.05)
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3 Fobiz i 75 A TA) R HE DL B BOEREE] (T,) 2
BRI (T, 5 ) FIABBERIE] (T, ) X M4l
KU 4, Ho, seRas i BOEr ) (7, )
SERSIA] (T 5 ) R4 SOt o) (7,) ¥ 3% (P <

0.05) KT HoAh Wi Ffriz i o7 2, i+ % i i A
KB EIEITE] (T, ) EEEm ] (T, 5 ) A4
HOURHE] (7)) M RBZESARE (P >0.05)

x4 AEEWAAXGHEG NHERBICRE (T,) EBIURE (T, ) S BIERE (T, ) BHELR

Tab.4 Comparison of lethal time, semi-lethal time and total lethal time

of P. fucata juvenile by different transport modes

[ [8] Time F#Riz%i Dry transport JnsKiz%s Water transport ez % Oxygen transport
T, 11.21 +3.06 12.53 +3.48° 16.00 +4.96"
Ty.s 23.32 £9.29° 25.55 +7.95" 32.42 £12.53"
T 35.11 £16.45" 37.73 +14.79% 44.33 +15.13"

T : [FATPRIE AR T RER R 22 5+ B3 (P <0.05)

Notes: Different letters in the same rows indicate significant differences (P <0.05)

PREE IR B 5 HE DUSRBE I [H] ( T, ) A 48065 ih £k
ZERILIE 2a, HEBUNE] v 5L » [\ A5 Hh
LHFENy = 7.277 72 + 0.354 20 x, R’ =
0.989 42 W[ UL, 7E 152 0 1) il B 0 B P, 6 ok B2
) TH s, HE DL EIEI ] (T, ) R Z B R, BREE
T S HE DL BB ] (T, 5 ) A4 Hh 4 25 R
[l 2b, HAR BRI E] , y iR « B94A 47 e
Jy = =2.29244 + 3.716 60 x — 0.092 69 x°,
R = 0.978 35, A WL, 76 % % A PR S55 3% 1X i) 1
M5 ~20.048 55 C i, fifi 5 22 i 7, k3
BERFA] (T, 5 ) Bl 3K, 46 3 M 20. 048 55 ~
29 CI, 2 i B ) Ty, B B | (T, )
BEZ W/, 2GR EE S 20.048 55 CH, ~EEFE I [H]
(Tos) BB i Ko PR B 5 HE D142 3 SE i) ]
(T,) B LG M Ze gl R W] 2¢, oA BOE [A] y
SR x [ A Iy y = —10.109 19 +
7.364 03 x —0.209 13 x>, R* =0.905 63, 1] I, , 7£
BOE MR X B, LS ~17.606 35°C N, Bl
T EE ) T e BB R (7)) B T, SR
£ 17.606 35 ~29 CH, bifi & il B2 i g, A3k
SEBTTA] (T, ) BEZ AR, 42 17. 606 35 CHY,
HAZIERIE (T, ) B3R K,

3 it

AR DL — il B 7K M A V3 TC A A VR
iy, HOE A KRR S 15 ~ 30 °C s
IKIETEE A 23 ~25 €1 AR FUR 0045 5 % B
SRR R T — A A R TE 2 F)
HNFER S0 A — AR OS2 (8, 245N
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JolaE R R A2 [ (B IS, A= 0 R8s AN RE IR RS ik
o REAE AT LATA A S A — 2 a5 B R AR A
— Bt [ A (L, A 0 A A R s LT A7 1 A AL
PRSZ BRS04 P 1R s BLBOBE e T
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T 5 S R AR, 3% 15 G 45 A 2 W R AE 52 3 e
ROCTFRFET- R, SEB v, A Bk B DURE DL 72
VB IR E S5 R B i, ol 1 JR P KR R
f(31.25 0. 78) °C, 7 J B 6] PN 49 53] 7 A% 22 1%
ERETRS.13.21 129 C, 45550, MR
JFERIREAG, BB [] (T,)) t Bl Z 380N, 32 i
i AR, o AfE DL 3 K 14 B 0 B K, ALTER 250
FI DONAGHY 2" I\ J3 J4 4 iF 141 P 1) 2 f b2
LR B A ) A 2 E R A K A A DGR
T 35 PR, DA T B2 e S0 AT 44 O R A B AR TE IR
Ao JIANG 220 B 58 4 BR, B 25 35 5 1R (9 1
A%, IR 35 B D1 ( Patinopecten yessoensis ) R IR eI
e R 40 JEE B 50 A 4 0 A8 22 432 B0 41 o3 1) PR AT
NI L5 i B K R4 68 . B R A sh A
SR RO 5 A A S R S LRI i 1 A A R
M AT R, YRS I — RS
RLSCRE , AT S EOHLAA S SR T = se T
T A A7 5 I A, 7 — 2 T 51 T P B 25 i
JE BRI, AR R B DR I AR B0 2%, #E R i)
CO, A %5 WA EUH Y = R, R bk W7
AT R R I 2 A AR B B T B i A i AT
ARG ROER . %S, iR S Ak
BE DL E BRI R (T, 5 ) P4 EERT R (7)) Ry
AT R Y ERBT IR B O 20. 048 55 C
WG 2 8 ) (T 5 ) 35 2 fe oKk, 24l
17.606 35 CHIH IR E(T,) K3 KK, A
WEFE AN, 28 RS IR S 2 % 10 °C,
ZHUK A B ) 0 FRE SR RN S 2 HE I A 7 e
&A% 50% . GOLOMBIESKI 45" i 5 thiiF 52 , 41
fifi & ( Rhamdia quelen) 1€ 15 °C [/i8 i H T 3L
FAIEREE T 20 CH 25 CTF AR,
KAEETFIEFEI 7K A e 0K B 5% i 81 D1 2%
AT N R R DRI K L R A
W B RS K AR S E i i A P AR T
WO R RN E, A IR, WK

I 5] 4 R SR 25 A 2 S S50 00 M A1, D
T2 DU SRR A 3] TE 8 SEODR AT JH ol 4 i
X LAFE JEL I (] A BIK A . 5 I ER A DL N Vg
TERGE VLR FEH A N 3 mg/L (KR {5 RES
IERARKAAERE " SR R R, A Bk
DUFFE DL B 2 38 5 7K S 5 8 A 3 0 1) 25 <P ks
8 ~ 15 h I, FE D156 5% 2 1E /K AR BRI TS RE IE
WAFG o S B — oK AR S R T i
iz K s AN A 2 TE A i iy 3, e, (3
FEARABRN i BRAE DURE DL Ry SOEmsa] (7, )
OEIIR] (T 5 ) M4 ZAERS[a] (1)) ¥ 3% (P <
0.05) K F Ho b W ifr a5 5K, it fin 74 o Ay 3L g
T Tz, 8k VI et [\ iz
G A P — Rz e 07 3, i RGeS A
Arge ] K] P G, Hege AT AT L DR B — 3y
7K, DT 38 B i 22 1) % B 1 5 S P43 475 H R
JokiskJr e s i h L IE B %R ,
3 3o P A 2 1 A A ARBRAR S
IRJEAETC /K S IR S T AT s i (A G2
DU el 2 KR 7 14 40 2 8 AN RE < I (] 11 2%
TEZS T B8 22 A8 BROKCARZS N 3 5 b A — R,
TN L 7K A7y 19 2 % oy (o2 8 A8 47 32 5 0 I ) o o
ATz e 7 3k T LUB 31 31 20 42 50 4
1R B 1 s LB f s i X
M5 R BLEAEVE 22 K AL S G iz i R A5 A %
I AEAG 75 £2 0 (065 U B8 55 HAb K 2R S Y
B A (EL G AR B S ) | MR R —se 4 Bt
MR AT B T ARG B o 8 2o A 5 ) £
AR T AR AP FR R ) PR R A R i
B, T R ORAE K dz I [A] , 32 52 30 v, 40 FE 46
BRI AR T T B Az i AN 2K A2 a7 AOR KR
T skt E] o ABICIE A Kz i ik e oK B i
HRAFAE— 2 1 JR B < A 7K a2 i el 7 3 e B A
7 AR G Bk A K T AL Sz iy e o
P10 AR PEE 5 o of DL S s ittt 3 5 A0 e FE A U5 5K
PO 2 1] a2 i A R, AN OB DL Y
AR 3 i, ELRS A DL AR 5 s 18] 9 32 i aod e
Hh 3 2 B ARl R BRI 14 I E T AT R
AT R
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Comparison of survival rates of different transport conditions for Pinctada
fucata juveniles

DENG Zhenghua'?, CHEN Minggiang'?, LI Youning'?, ZHAO Wang'?, LIN Xianxin'?®, HUANG
Guiju', WANG Yu'”’

(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculiture and Rural Affairs,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong,China;

2. Sanya Tropical Fisheries Research Institute, Sanya 572018, Hainan, China; 3. College of Marine Science, Hainan
University, Haikou 570228, Hainan,China)

Abstract; Comparison of the survival rates of different transport modes and temperature for the Pinctada
fucata juveniles was made so as to provide references for the transportation. Three-month-old P. fucata
juveniles were used as experimental materials, and three methods of dry transport, water transport and oxygen
transport were used to simulate transportation at temperature of 5, 13, 21 and 29 °C respectively. One group
of experimental juveniles was taken from each group of transport conditions every 3 h, and transferred to a
normal environment for temporary recovery, and the survival rate was calculated after 48 h. Nonlinear
parameter curve fitting between transportation time and survival rate, and calculated lethal time (7,), semi-
lethal time ( T, 5) and total lethal time (T,) for each group of transport conditions, two-way analysis of
variance were used, and the Duncan method was used to compares the average of the three modes of transport
and the four temperatures. The results showed that; the survival rates of oxygen transport mode is higher than
the other two transportations, and the water transport is better than dry transport. The survival rates of
temperature at 13 C and 21 °C are highter than that of the other two temperatures, and the temperature from
17.60 °C to0 20.05 °C is the optimal temperature for the P. fucata juveniles transportation.

Key words: Pinctada fucata; juvenile; transport method; temperature; survival comparison
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