FRILT ¢ |7
h@Ammw

BE7k XF B AN 5 1L B2 BEAG 20 B FR 40 R IF 1L B 52 M

T OMF, TEX, ExfH?

(1.
, 361102)

, 361102; 2.

WE: AT LGB RAY, B KA Siphonaria japonica(Donovan, 1824) 235 97 7 = T #7 14 7
Ea L, BSZ2wi& X BKeHen, AW AEK B RFLEIERL T A RBieBen, KR
W I FAE AT SN RATIA AN L S8 77 Ko AT T K30 MRS R B RAE . S R RmALE.

345 B 18] 4 AR AL IR S B e IR S AL BLE 1A 49 %5 ee
R H Fa th KA (P<0.05); B SR KR

(P<0.05).

SRR, THRTREMENKSEE YRR

2B AR B RIEAEL(P>0.05), 124 B F hnbk 4h R4k ik &

XA B RKF LR Siphonaria japonica (Donovan, 1824); i ir; MK, MEMBEE,; SRk

HRESES: PT35S X ERARINAD: A
DOI: 10.11759/hykx20170713002

Siphonaria japonica(Donovan, 1824)
(Mollusca) (Gastropoda)

(Pulmonata),
[1-4]

[5]

[6]

[7]

5 (8] 4-20d

(1
[91.

(9]
[10]

[10]

XE S 1000-3096(2017)11-0067-08

[11-13]

[10, 14-18]

1 AKS
1.1 A

:2017-07-03; :2017-08-30
: (41476115);
(2017J07003)
[Foundation: National Natural Science Foundation of China, No. 41476115,
Nature Science funds for distinguished Young Scholars of Fujian Province,
China, No. 2017J07003]
(1988-), s s
: 15959229317, E-mail: snowma-
nathome@126.com; s s
: 18659211278, E-mail: dongyw@xmu.edu.cn

Marine Sciences / Vol. 41, No. 11 /2017 67



, 2015 3 17
(118°14'E, 24°42'N),
11.37 mm+1.49 mm,

493.49 mg+158.49 mg( +

28; 12 h: 12 h;

1.2 EBF*%

15.89 mm=+1.66 mm,
4.77 mm+0.56 mm,

et H@ART/CLE
(24d)
1.2.3
2015 4 20  16:00~23: 00,
, 1=30) 7h s 10 mm, (
24 °C; GB/T 28592-2012, (5~14.9) mm/12 h (10~
2h,  24.9) mm/24h), 350 cm (
, 300~
400 cm ),
1.2.1
2015 3 22 4 o 20
32 , ; , |
( ) 10
2, ( ) 16 , Al A2 A3 A4
, , , , 20 mL
( 28) ( 0) lh 1.2.1 ,
, ( 6 cm) 1d 1,
, 20 mL 0.22 uL ( 28), ( 122 )
( 24°C, 4 21 —4 28 , 4
12h: 12 h, 1d 1 ) 28 70
12 36 72 9 h ( 4 4 Bl B2 B3 B4,
, 10 9 9 3
),
’ ! . 13 #4pskmE
, 20
100 ,
( 1) B2 2
Ocafia  Emson 8. (Amplitude Value) (Mean Value)
: o Graphpad Prism 6
401
1.2.2 et A
3B 30 Ei Y R G SR
< WA
(15 ), (29 ( g or
0) 1h , gﬁ
, , XK 10
20 mL 1.2.1 \
? 1d 1 ’ ’ 00 2 4 6 8 10 12 14 1‘2 1L8 210 2J2 2L4 Zlé 2I$
1 mL AR/
> 1
(20 mL) 3 1 mL > Fig. 1 The Gaussian simulation of larval hatching from egg
20 mL s

68

ribbons of Siphonaria japonica

/2017 /41 /11



B - |1
H@ART/CLE
SPSS 20.0 4.75%
35.00% 21.50% 17.50%
- s 12 h  (P=0.863) R 3
Kolmogorov-Smirnov , P<0.05 ; s
(P<0.01),
» 2005 b L22 ARMBEAKI IR SRR A B0
15
, P<0.05 ’
9
2 ZHER (P=0.05) ,
2.1 AWK I T N IEBE T QA , 20 d
> 32 d,
(2 1236 72 96, (P 0.038~0.043) ,
t
69.50% 54.00% 41.50% )
61.00%, 4 (P>0.05; 1 2),
65.25% 30.75% 5.50% 21.25%
96h
100 —
%\: 80 - = 24
J;i;[ 60 - 1 R
= SR
=
w40 EELrAIl
b =
i [HESRIEEN
K20t
PO 2 N O <4 2 D O 1= 45 & R O =2 ]
12h 36h 60 h 96 h
SIS S AL FR B ]
2
Fig. 2 Development of egg ribbons in the control and treatment groups with simulated rainfall
Hok
The double asterisk (**) represents significant differences between the control and treatment (P<0.01)
2.3 B ARERT I SR B vl (P>0.05)
LAl A2 A3 A4 t
( t , P>0.05; 4) (P>0.05),
(D

Marine Sciences / Vol. 41, No. 11 /2017



Fanx - Jim
—"ARTICLE
50
(P<0.05), 1d ( 2 = 40f -t} kA *
E
<; 30+ O
, £
a
42 & 201 W i i i Y
3 W = [P
10+ JT T
s 0 1 & ? 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32
> Gy 7 S A i /d
[14, 17-18]
’ 3
Fig. 3 The effect of simulated rainfall on the larval hatching
, of Siphonaria japonica
Eyster“g] :

The asterisk (*) represents significant difference between the control

and treatment (P<0.05)

F1 IHEGDEBRUSHIELARIEERITMMIER (REER
Tab.1 Summary of the Amplitude Values of the Gaussian simulation of larval hatching of Siphonaria japonica
t
n
t P
8? 7.808 3.719
0.201 18.976 0.843
13 7.383 5.984
B1 10 24.578 7.996
-2.069 14.049 0.057
Al 10 35.373 14.433
B2 9 27.341 8.964
—-0.882 16.763 0.390
A2 10 31.451 11.305
B3 9 31.654 17.933
—0.689 17.000 0.500
A3 10 37.668 20.134
B4 3 39.677 15.045
1.133 2.401 0.358
A4 9? 27.370 8.113
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Tab.2 Summary of the Mean Values of Gaussian simulation of larval hatching of Siphonaria japonica
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Fig. 5 Effective precipitation in breeding season of Siphonaria japonica from 2013 to 2017
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The effects of rainfall on the embryonic development and larval
hatching of Siphonaria japonica (Donovan, 1824)
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(1. State Key Laboratory of Marine Environmental Science, College of Ocean and Earth Sciences, Xiamen
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Abstract: As a common intertidal Pulmonata species, Siphonaria japonica (Donovan, 1824) lays its egg ribbons on
the intertidal rocky shores. Therefore, rainfall has potential effects on the embryonic development and larval hatch-
ing of S. japonica. To investigate the effects of rainfall on the embryonic development and larval hatching of
S. japonica, we examined the effects of simulated rainfall on the embryonic development, the cumulative number of
larval hatching, and the value and occurrence time of hatching peak in the egg ribbons. We also analyzed the effects
of natural rainfall on the cumulative number of larval hatching, the value and occurrence time of hatching peak in
different stages of egg ribbons. These results indicated that simulated rainfall had pronounced impacts on the em-
bryonic development and larval hatching of egg ribbons (P < 0.05). However, natural rainfall did not affect the cu-
mulative number of larval hatching (P > 0.05), but dramatically accelerated the rate of larval emergence (P < 0.05).
These results will provide the basic data for understanding the impacts of rainfall on the reproduction and popula-

tion dynamics of intertidal gastropods.
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