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Frisch et al, 2000), £ 7] 68 3 B0 W8 F 51 7 (Arends,
1999; Larsson et al, 1985), #t= Bl2f ik nyfs 5 iz
i JE A S PLT B, SR AR REPTiR, ®
M A= F= %% 45 (Carneiro et al, 2002). iz §i i % 7K 4=
A= A A BEAE S e S B AT R A s
ST sh#) 55 (BRFEER, 2020; 5K 55, 2016), {HA
TS Bk DL iz i 55y T P BFI R B
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PRITE o B Sz i Je Wk 2 e OGBS A, A Ak
WG TR  F A AR Jas i )5 R AR S
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1.1 SEIRHFE

AW 5T T A RS2 Bk DUHE DL R iS4l A ) P L
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Fig.1 Diagram of waterless transportation device
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Fig.2 Pattern diagram of P. penguin juvenile morphology
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F A AR S AT VE M il (a-AMS) . B ALtk
i (SOD) . T PEREFRMF(AKP) . & H5E & i (GOT) FI A
L B (GPT) ARSI, 84 Jr 32 ™A% ¥ HE 156 BH 45 1)
AT o 1 2k K A R N S 2 ) A A TG 32 B DL HE DL
PN A Bz o S (COR) Y 25 12
1.5 #HiESHEERIT

S0 DL Y (R 1 22 (Mean+SD) £ s . fiff
1 DPS Gt #4147 22 50507, P<0.05 A B 2R

2 #R

2.1 BEARIEIE IR N E KB

AR is i i X A R B2 2R DL S Ik &2 B B SR,
RE RO | K MFE E A B I (P<0.05)(3% 1).

HKiai G5 14 KM SR i5(97.00+1.00)%, B3 &
FIKIZHiI[(82.00+0.71)%]; A /KizHi 55 7 KA
14 KA E 2514 (0.43£0.01)F1(0.62+0.01) mg, '@
F T T IKBHi[(0.19£0.02)F1(0.24+0.02) mg]; A /K
IEHESE T R 14 REYFEK 53 504(9.05+0.70) F
(12.56+0.60) mm, % & T Jo/KizHi[(7.76+0.40) 7
(7.83+0.40) mm]; A/KIZHEH 7 KA 14 KI5
543 1K (6.63+0.40)F1(7.55+0.50) mm, 38 TIoK
ZHi[(4.68+£0.40) F1(5.09+0.60) mm].,

22 EHARN LB LRI COR & BRI

AN Elz i A SRR ILE) COR & A i
SR (P<0.05), JC/K iz i 8 h i, COR &t (1 989.90+
8.30) ng/L FREZE(1495.74+38.08) ng/L. A /Kizs i
COR & 5N JC B A8 4K [(1 977.91£12.46) ng/L].
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Tab.1  Effects of different transportation modes on the survival and growth of P. penguin juvenile

1845 Index B Hif X Transport modes

% I8 4H Control 8h 7d 14d

iR i K iz i 100.00+1.10% 98.00+0.57*B%  98.00+0.67*®*  97.00+1.00%*
Survival rate/% TooKiz K 100.00+1.1042 97.00+1.00%* 97.00+0.71%2 82.00+0.71¢°
A 7Kz b 0.15£0.01° 0.16+0.02¢* 0.43+0.01%¢ 0.6240.01%
Weight/mg TeoK 38 i 0.15+0.0152 0.16+0.015¢ 0.19+0.025° 0.24+0.024°
FK oKz 7.40+0.40%° 7.50£0.50¢° 9.05+£0.70%*  12.56+0.6*°
Shell length/mm TeoK 2§y 7.40£0.20° 7.50+0.30 7.76+0.40%° 7.83+0.44°
P i K iz i 4.10£0.30%* 4.75+0.50%* 6.63+£0.40%* 7.55£0.5%
Shell height/mm ToKIE K 4.10+0.30"° 4.34+0.50%° 4.68+0.40%° 5.09+0.6°

T AR RS R 3 s ARz i 07 3R AN R 4590 22 1) A7 A8 1 35 22 57 (P<0.05) 5 AN [/ NG 7 3 A 1) 4151 (9 A [) 32 i

Jr Z AR B35 225+ (P<0.05), T,

Note: Different capital letters represent significant differences among different groups under the same mode of
transportation (P<0.05); Different lowercase letters represent significant differences between different modes of transport

(P<0.05) in the same group, the same below.
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F1(1 999.50+£10.18) ng/L. Jo/Kiz i fePk 2 W5 7 KA
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FI(1 668.46+20.36) ng/L(/& 3).
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(P<0.05), A/Kiz% 8 h J&, TEMEEE T (0.14+
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Fig.3 Effect of different transportation modes on cortisol
content of P. penguin juvenile
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(P<0.05). A/KizHIEMMRGHEZR ST, 1ERE 5

7 KA 14 K53 5] 2E R & (0.74+40.04) Fl (1.56+
0.08) U/mg prot; Jo/KiaHiAEMRZ IS 7 KA 14 Koy
91 ¥ 25 T %5(0.87+0.08) F1(1.06£0.04) U/mg prot (8] 4).
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Fig.4 Effect of different transportation modes on amylase
activity of P. penguin juvenile
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Fig.5 Effects of different transportation modes on the activities of superoxide dismutase (a), alkaline phosphatase (b),
glutamic-oxaloacetic transaminase (c) and glutamic-pyruvic transaminase (d) of P. penguin juvenile
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a7 — R R DS A RORAS (ot
45,2020), AiE SFREEWNZE TN S5 RIZ Y
B REIET: . KRR K22 6 (Scophthalmus maximus)
TELTAH KT, H SR 35 100% (XI5 4<%, 2009),
AW R R, SR TR DIHED ZE A /KE 5 )5, SR
A3k 98%, Jo/KisHiG SR N 97%. A /KiakiTeik
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COR 55 it 114 75 £k 2 (R B 1oy 5 PR B ) o A P 2
¥8¥r 2 —(Hglund et al, 2019; James et al, 2005), 7E{K
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2011),
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MR | R E MBS R AR, HEETERR
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XS4, 2016) . SOD 31 1 AT Sz i A= 9 1) SR Ak 461 47
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TRV B e g FRAR S (X B3 5, 2021), B % 3l
— R 2 X6k 38 i st A B SR AR BT T 3 B — A2 R
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FRAR, SRZE6F . B2 ¥ (Exopalaemon carinicauda)
SHE ARG T 45 RO — B B WLAE, 2021, 50t
4, 2020), HF PR AT g S an a HL A AR R
P SRR B A ML 5, AT LB S Ak R ) R R
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B ESE ETHE R R BT, R AR R
DURE DL e iz e AR eh, 23 DRAH OG I 2 B a7 A —
EFERE RN, T ACP. GOT 1 GPT % AR
S ARMUA T AL 3, 7 — 2 R LI LR Y
AACT TR FE (L2 4 55, 2018). AR ER DUHE DL 7E
KRBT, HGshas gk, DU 2 R 4%
% WmET KT, DU ETE ShTE AN, A
BREARRT A, DU 5 DU 22 8] 28 5 7 A il i AR
AT Aol 7= A TR A A N AR T v 0 AR L
LW, RO BRVUHE DU7E A /K2 i 5 1 b B AL b g
T TAKZH, BATRAPCRMLRE S, @R
A,

4 it

ARG KB fii A —E 25 F T XA RS 2R DL
HEDUAR G VHARPERE . SUAAAPERER] 7 A B, H
1z fi Je e B W ] BEATHUAPLBERIIB &2 X 2 Fhiz
7R, A K R RCR B A B S 15 LA R 4
f, BAEREK SR, ARKEL . E)s a2k
DUBLACT 2 — 7 I [ WK A2 28 1B RS, 4 T i 7 1R
POHAA RIME IR .
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ARENDS R.The stress response of the gilthead sea bream
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The Effects of Transportation M odes on the Survival, Growth, Digestion
and Antioxidant Capacity of Pteria penguin Juveniles
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3. Hainan Academy of Ocean and Fisheries Sciences, Haikou 571126, China)

Abstract

organisms mainly focuses on fish, crustaceans and echinoderms. There are lacking details for

At present, the research on the physiological effects of transportation activities on aquatic

transportation effect on Pteria penguin. In order to explore the effects of transportation modes on the
survival, growth, digestion and antioxidant properties of P. penguin juveniles, this study was carried out
under the conditions of transportation with water and without water, respectively. The experiments were
carried out under the conditions of two modes of transportation with water and without water for 8 hour,
respectively. The water temperature was controlled at (20.0+2.0) ‘C for transportation with water, while
the temperature in the waterless styrofoam box was controlled at (15.0+£3.0) ‘C. The culture was
temporarily maintained for 14 days after transportation. The breeding conditions and management
methods were basically the same before and after transportation. The water temperature was (27.5+1.0) C,
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and the salinity was (31.5+0.5). Every day change 2/3 of the water and feed the mixed algae liquid of
Isochrysis zhanjiangensis, Chaetoceros muelleri and Platymonas subcordiformis. The survival rates and
growth parameters were estimated after 8 h transportation, 7 days and 14 days temporarily maintained,
respectively. The P. penguin juveniles were sampled before transportation and used as control group, then
juveniles were divided into two experimental groups for transportation with and without water
respectively. The juveniles from different experimental groups were randomly sampled after
transportation. Then, the juveniles were sampled on the 7th day and 14th day of the recovery period. The
activity of amylase (AMS), superoxide dismutase (SOD), acid phosphatase (ACP), glutamic-oxalacetic
transaminase (GOT), glutamic-pyruvic transaminase (GPT), and the content of cortisol were used as
biochemical indicators. The frozen soft tissues were dissected on the ice surface and homogenized on ice
in 0.2 mol/L (W/V) ice-cold physiological saline, and the homogenates were centrifuged at 2 500 r/min for
10 min. Take the supernatant for enzyme activity determination, and repeat the determination 3 times for
each sample. The results showed that the survival rates with water transport and waterless transport were
(98.00+0.57)% and (97.00+1.00)%, respectively. On the 14th day of the recovery period, the survival
rates with water transport and waterless transport reached (97.00+£1.00)% and (82.00+0.71)%, respectively.
Furthermore, after 14 days recovery, the shell length, shell height and body weight of P. penguin in water
transport were significantly higher than those in waterless transport (P<0.05), while the content of cortisol
level was (1 999.50+10.18) pg/L in the P. penguin transported with water, which was significantly higher
than those transported without water [(1 668.46+20.36) ug/L]. The amylase activity after both transports
increased, and on the 14th day of the recovery period, the amylase activity after transport with water
increased to (1.56+0.08) U/mg prot, which was significantly higher than (1.06+0.04) U/mg prot with
transport without water (P<0.05). The activities of GOT and GPT were increased in water transportation,
while decreasing in waterless transportation. During the recovery stage, the ACP activity was decreased to
(79.56+1.04) U/mg prot at 14th day in water transportation group, while increased to (168.24+3.46) U/mg prot
in waterless transportation group. Furthermore, the GOT and GPT activities were trends to increase both
in water and waterless transportation, while SOD activity was trend to decrease. The research results show
that under certain conditions, water transport and waterless transport can significantly affect the growth,
digestion and antioxidant properties of juveniles. Under these two transport modes, the water transport
effect and the later physiological recovery are relatively better, with higher survival rate and better growth.
After transportation, the body of the P. penguin needs a certain period of time to recover to a normal state,
and then can be more adaptive to other adverse environmental factors.

Key words Pteria penguin; Juveniles; Transportation; Survival, Growth; Digestive performance;
Oxidation resistance



