44 101 T pES
2022 4 10 A

Haiyang Xuebao

2 e Vol. 44 No. 10

October 2022

AT Ay, e, R, 4% LUKy Rl V0 A Xo 04 TS AT SR I O (], TR RS, 2022, 44(10): 119-126, doi:10.12284/hyxb2022152
He Wei, Fang Jinghui, Liang Bo, et al. Behavioral response to tidal replacement of Perinereis aibuhitensis Grube[J]. Haiyang Xuebao, 2022,

44(10): 119-126, doi:10.12284/hyxb2022152

XA B b 22 3 80 79 BB 91T A Mo [z

A, FREN,

(1. B R K™
TifesemmE, IR 5 5 266071)

BME MV ESSAE T ENNEERTAYLHEE, KA T UAL

FE b 8] A IR R A, AR S B s AT O N 2%
SHREEINMNEEME

FHA, BEE,

5B, L 201306; 2. 1 E K = B4 0F 5T B B K 7 0F 5T BT M RE b R S B e At A

EN?, ZRE, BIP

AT kL A2 2 ST H OB O R

BHR T N E & E AT v MR AT
(15°C.20°C #125°C ) #n 4 At [a] B ( T1: 38 38 A7 .
NFe T4: % ¥ 30min g ), BAXREHENEL, 2 RE 7, ER —HHEN,

72: 3 3 & . T3: ¥ # 30 min
MEBEWNIE, X

HEDPENEERRAR ERRREAKEE HHRATHEE %ﬂ%)%xﬁvmﬁkif.‘kﬂﬁfiﬁ% Sk R
PR HEZRHEE, I—BET, REEPBEEDBHEABRANEERRIAE W RTHEE A
AR R K F AR AR R AKRE B AT B A Sk B R B T e A B, K R R —
K EHFETHMHNENES, TIPS ARANTAZH R I TEEZR (p>0.05)
20C B, R E D EAE T3 E K TLE B RO ERRRAEARAKEEHYIEH T T 15C F125C
B B — BB, R E Y E R R AR BB SR A R AT B Y & N E W L& 20C,
I5CF20CH, REBAPEAETI A DBHEAEAN B RAEEZILEE £ (p>005) .

B2 4 25°C B, T3 B 18 B XA B 30 & o 1 TR AT
REBEDPBENEHBEERBEAGTEE, EREBEN20CH, EAAR PRSI RERE,

EREEDEHERATEFH RN EE;
WA B E W E S B AR R 2 5 R B A4
-l 3N | P S
KER: KA P E
RESHES: Q958.12; S917

AT WY B A Ak s
XkRERL: A

1 55

KA E. ERKEE . BHFEmiEsS
TKARER B 25 A B AR G0 IV I 7 VO 38 ol R 42
S B AR A R, AR R R, W 2
BZI/VJ(T/MF Y11 )2 BH5 R RN B TR VD I

T 5% 0 A2 W) B I8, 5 A A o IR Al AR ) FE T % T

I #5 H #3: 2022-03-24; 1817 H #3: 2022-04-13,

HEWH: BXKHRB IS EI5H (41876185); 1 E K 7= Bl 24 WF5E
BF A0 5 g S AR Bl 45 2% 35 H (2020TD50).

EEB N M8 (1997—), B3, WA BTN, EENFL BTN AT
*BEMEE: R (1983—), B, WL, BF5e 5t BT H IR A S T

THEERE®H T TLEE & (p<0.05) . FREH,
3

NI Fk 340 B, W B ) &y 35 30 5 F B 3 4 s K 4 30 min J&,
kA, WAEEDE T E

t— R 5|5 2 AT A B X B

XEHS: 0253-4193(2022)10—-0119-08

2ok v 2 22 Iy AR T R AR T KA v A e R
JI& A Bl A SR 1) A 3 AR W S 2 —, Pl A2 Ak
A3 B4 15 X SR . Koo 256U 7R BfF 5 0 BE DT R —K
FUT I A I, WAL, IS N Bl s T R R ST
K, FOBR o AR R, XU B ¥ % ( Perinereis
aibuhitensis Grube) X UL FUSURE (1) & &2 3% Eb /N[ By Bt
SN, TR B, BT Rl A R S TR R SIS

% %5 98 7K 7= AF 53 T S AR %5 28 301 H (20603022022020); 1 [E 7K 7=

5% . E-mail: 1957434631@qq.com

%% E-mail: hui861@163.com


mailto:1957434631@qq.com
mailto:hui861@163.com
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

120

MAEEd 4445

JBT, T ) IV PN 30 0 T R A AR A B B AT R . A
£, | b &% ( Nereis diversicolor) 7E1B W J5 ) 2 h (N Sk
T AT R, (ELR 7 0 M % T % 68 110 I ) 4
JLO RN S AR DU Y vh AT A2 S AN I 2 AR
HEIKAE K RO , 3% — 3 R ITUAR ) v 1) 2 b A
b R K P R R A B A AR Y, W
B S o ZU R K AR S 48, IS N B W) B9 AT S AR [ B
WY BT BEAFAE 22 5 o IR N R 97 7 Ak 1 el
TR FIRAT T M DU K A ) A b Ak FR A
R HE By, (A2 T X — i B R B i = .

XU LD 2 VR S YT R 96 0 (B) 45 32 43 A 1Y)
RN Z—, TEK 7 3R i A 4 2 5 (T
AR SR B R AR, 24K i i A
B AR T —HE I, XU F Y i 2x EBh #EAT A K R
IR AP 207 Sfe Ay g 2, DR b A ) 97 T A ot AR v eT
REAFTE W] 0 04T A8 4k o ASHIF 9 DAL [ v e o F
FERF G, WEFE T HAEA [R5 7 By Be RN T 1947
A, DUBIAR 58 W 047 50 A KR B 1) 4 FH X XL AT L 7>
AT R BISER o ARG AT LB 0 B VD 4 45 I
SR R AT A N SR, IS N s AT AR
SRR EE S %

2 MREINE

21 XWHMEEF

SEUS BT B TORR 0 25 DAOSLR L VD A SR A 2 M
WA, OB B T K 0E PR SR A i P TR AR 1
M FL L U A SR S R A T LT BV A, B
(2.540.2) g, FE G AKAE A S0 it 8T 95 1 )" . 8 9% 0
(], AN W7 Bk 10 356 T3 AN A 0 S 4R, 7K R 45 1 2 4 A K
h20°C, FhEE N 29~ 31, B AMKIE N 7.0~8.5 mg/L,
T T R AR MR — YOG R L, I B R4 K 30%. AR5
U E T 159, 20°C F125°C 3 MR ERREE, I i
IKALCEII, B F+ CL-650) F i o K 87 77 b o (14 XLk
Bl Vb 2 43 3 0, e ARBTHEIR S 20°C 1Y 3 M1 BF
KEGH, Hoh a0 1 A T AR R i — R TR
Yo SR T KO AR T OK R B I R T R G R,
20°C 19 Al b, R OR T Rk R IR K I A N K TR
1°C, —ELH] 25°C 5% 15°C. LA P A9 B R VD 4% P58
N3 dJEA TR,
22 ZWHIE

SRR AV L B Ay 4 A B, B T B T (T
Y Lo fAAe LK 3 h), 72: IR 5 (DL
JC EREKE) . T3 5k 30 min P O IT 86 % 0 _E 7 K
# 2 J5 19 30 min ) A1 T4: #3830 min 5 (A0 178

7K 30 min 57 ), A% By BOS R —ASBF B, T
XU LU 78 76 T B RS I, Te A8 ) e AR AN S8 oK e
DAL O R I 8 AR 1) R AR RN S K o R AN R R
sl o

FE R N B WD AT S 27 000 2B v A /N E 7 IR 2R 2%
TR AT, 5 8 0 3 J2 28 (Al A K [R) R B 1 1
Ko FEVURRYIUIRE Z 5, 42T 1 d, 5029 17: 00, ¥ —
CSE AR E A RE 3 G RN Y T S W E B/ R TR
B R VD A g i o OF H s s kS 5 T
ZERE, JFOR 360 o S 1.5 h i, ok B A — R 1T
K, P TEE 305, B — )2 Tl Aok, 7
SRl 1.5 h, R BR S . BASEHS BAERT 6 he
B SR A B IR 6 N

BN TR AT o0 5 B2 B8 T B ROK A T, 4%
il 7K A4 3] S0 BT R R B R [ VD A TR
BN TR N, 15 R E 1 d s, TFERSEH . SEHT
I 1.5 h 5, QPSR B A, U KR FE T K, B e
R R R R R PR TR S S G T T TR
—3, 3hJE, PR E R TS, Skl 1.5 h
5 KM SRR B A . B SRR AR YR E 6
HE,

ARSI A T ORCHT T i AR ) R AR AR (F)
) AR ZE K R (R) L A8 ) 2 AR ZE KA (P) . il
] J@AT 3 B2 (V) Fliz Sl if ] (7), HoE k4 T
Py SRR IAIESE o BRI Z AN, FATTA DU 2 T XL Fl
V7w Sk B R R A YR (TF, Skl 5 B 3 . e v B Ik
B0 F 3k B I — R B i 1] (7T, Sk 5 R HL 4 — Ik
o I FERT ).

23 EWEKE
231 BiREE

XUV [0 2 A8 T PN 1Y 3z 3l ik 72 32 25 400 7 1%
R LM L (BT, 1 FE A DS-2CD3345-1) id
sk, I BRSO A n 28 FE S 20 0L, 4R 1R
Sk AV B CHE B LI 2K 80 em), LA XU Vb 7 (1) i
Bl B n] DABE R id sk TR .

232 BEhsr

VR 5 PN XU FRL VD 28 132 S A5 Y, Tmage]
2019 %% {4 ( i National Institutes of Health 77 % ) #:47 43
BT o Imaged &R R F 43732 (4 RS AL BRER A8
AT LT3 38 5 0 e A0 R 1) 32 Bl I R S
233 WL

SEE TR N S AT R o U 2 AN TR
TUAT R 2 S i 2 0 X R [ VD 2 7 3R R AT
AT EE L %



10 4 0] g 255 - XSUHAT ] > 2 o 9] 947 % B AT g Wi i

121

24 HESH

F A B GE 1t 43 34 FE IR RO R3.6.3 Sk HAT .
X A~ BCHE 4 64T 1E 2543 4 (Shapiro-Wilks) #1525 5%
P (Barlett) 6 58, X AN £F G 2% 14 00 B8 408 26 47 %) %5
e o SRR F Ty 26 43 B 5 1 B R ] B X6 > A
PR AR o) S R AT 38 T ) TE AT R AR S PR A K
AR )R AR KRR Sk R R R U EIORN Sk X e
[l 520 o fdi ] LSD 22 5 be vk it — 20 3 B W 35 22
5, I H Bonferroni X} 45 R ATALIE . #5 p<0.05, W]
INhZEFBE.

3 KRR

3.1 FEEERK

Tk B85 R (] B X 0Lt L v 7 1 42 ) 2 AR X A
R (p<0.01), 4K 1M P 2 1Y 28 B A H G o 2 52
(p>0.05) (&l 1), Fifi %5 Wk BE 0 o, S [) s ] B P X0
A7 T A 119 48 1) A AR AT 30 24 (2 2 T s (p<0.05) . XX
P B VD Ak 1 30 min PN 119 428 1) Ak AR 01 6 L R T T I
RN (p<0.05), #K# 30 min N, XK 7 7 20°C
BF B A2 ) A AR A 6 B 3 T T 15°C B Y (p<0.05), 5
25°C B Ay i 3 22 5 (p>0.05), 20°C 1}, fiki# 30 min
PA XU AT T e ) A2 ] S R AT 25 R L 1 S0 T 4 om i) s
FERR K . K 30 minpN, XU FE VD 4 9 4% 1) A AR A 25

= 40
£
g
2 351
%
;\% 30
B
E
& 25
15 20 25
I B/ C

PR T I RN i) B ke R4 P v 4 A2 1)
LRI 5E )
Fig. 1 The influence of temperature and time periods on the ra-
dial undulating frequency of Perinereis aibuhitensis Grube
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Data with different letters are significantly different among different tem-
perature at the same time period (p<0.05); data with * are significantly
different among different time periods at the same temperature (p<0.05);
T1, T3 and T4 represent before ebb tide, within 30 min after rising tide

and 30 min after rising tide respectively; error bars represent 1 SE
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Fig.2 The influence of temperature and time periods on the
axial crawling velocity of Perinereis aibuhitensis Grube
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Data with different letters are significantly different among different tem-
perature at the same time period (p<0.05); data with * are significantly
different among different time periods at the same temperature (p<0.05);
T1, T2, T3 and T4 represent before ebb tide, after ebb tide, within 30 min
after rising tide and 30 min after rising tide respectively; error bars repres-

ent 1 SE
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Fig. 3 The influence of temperature and time periods on the
pumping rate of radial undulating motion of Perinereis
aibuhitensis Grube
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Data with different letters are significantly different among different tem-
perature at the same time period (p<0.05); T'1, 73 and 74 represent before
ebb tide, within 30 min after rising tide and 30 min after rising tide re-

spectively; error bars represent 1 SE
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Table 1 The influence of temperature and time periods on the

pumping efficiency (unit: mL/pulse) of radial undulating motion

of Perinereis aibuhitensis Grube
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Fig. 4 The influence of temperature and time periods on the
time of head-tail exchange of Perinereis aibuhitensis Grube
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Data with different letters are significantly different among different tem-
perature at the same time period (p<0.05); data with * are significantly
different among different time periods at the same temperature (p<0.05);
T1, T2, T3 and T4 represent before ebb tide, after ebb tide, within 30 min
after rising tide and 30 min after rising tide respectively; error bars repres-

ent 1 SE
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F2 BRI E) B X ik B D & Sk R X R B A R
Table 2 The influence of temperature and time periods on the

frequency of head-tail exchange of Perinereis aibuhitensis Grube

i i)
TEEE/C
71 n 73 T4

15 0.43+£0.13°  0.1740.07°  1.14+0.26°  0.14+£0.09"
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Table 3 The influence of temperature and time periods on mo-

tion time (unit: min) of Perinereis aibuhitensis Grube
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Behavioral response to tidal replacement of Perinereis aibuhitensis Grube

He Wei %, Fang Jinghui'-?, Liang Bo'?, Jiang Zengjie?, Mao Yuze?,

Fang Jianguang?, Jiang Weiwei®, Gao Yaping?

(1. College of Fishers and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Laboratory for Marine Fisheries Science
and Food Production Processes, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Tidal replacement has a significant impact on the physiology and behavior of intertidal organisms. In-
fauna can establish a suitable microenvironment to adapt to intertidal environment through the behavioral process.
In this experiment, the behavioral response of Perinereis aibuhitensis Grube to tidal alternation were studied by be-
havioral observation device. Three temperature grades (15°C, 20°C and 25°C) and four time periods (7'1: before ebb
tide, 72: after ebb tide, 73: within 30 minutes after rising tide and 74: 30 minutes after rising tide) were set up for
the experiment, with six replications for each experimental group. The results showed that at the same time period,
the radial undulation frequency, radial undulation pumping rate, axial crawling velocity and the frequency of head-
tail exchange of P. aibuhitensis Grube tended to increase with the increase of temperature, while the time of head-
tail exchange tended to decrease. At the same temperature, the radial undulation frequency, axial crawling velocity,
radial undulation pumping rate, radial undulation pumping efficiency, axial crawling time and the frequency of
head-tail exchange of P. aibuhitensis Grube in T3 were higher than those of other time periods, while the time of
one head-tail exchange was lower. There was no significant difference in all behavioral indexes between 71 and 74
(»>0.05). At 20°C, the radial undulation frequency and pumping rate of P. aibuhitensis Grube in T3 were higher
than T'1. At the same time period, the radial undulation time and axial crawling time of P. aibuhitensis Grube were
at the maximum and minimum at 20 °C, respectively. There was no significant difference in axial crawling velocity
of P. aibuhitensis Grube at 15°C and 20°C in T1 and 73. However, at 25°C, the axial crawling velocity in 73 was
significantly higher than 71 (p<0.05). The results indicate that the motion intensity of P. aibuhitensis Grube in-
creased with the increase of temperature. The motion state of P. aibuhitensis Grube was better at 20°C. After ebb
tide, it is an important time for P. aibuhitensis Grube to forage for sediment, and its axial crawling motion is relat-
ively slow. At the beginning of the rising tide, the motion intensity of P. aibuhitensis Grube increased significantly.
30 minutes after the rising tide, the motion of P. aibuhitensis Grube gradually returns to a state similar to that be-
fore the ebb tide. P. aibuhitensis Grube can deal with the adverse effects of tidal replacement through a series of be-

haviors.

Key words: infauna; polychaete; behavior; tidal replacement; bioturbation
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