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Fig. 2 Effects of temperature on the growth and survival of the early larvae of A. pectinata
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Fig. 3 Effects of salinity on the hatching of A. pectinata zygotes
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Fig. 4 Effects of salinity on the growth and survival of the early larvae of A. pectinata

3
15C
D , 35 C
[15] . ,18
) D ,
D ,
22~30 C
(Cyclina sinensis )™,
sa)t )

22~30 °C,
[15]
opecten irradias)™*,

’

[14]

(Scapharca subcrenata)

22.26.30 C

’

(Rapana veno-

s [4,19] s
10 °C , , i 34°C
, , fel ] ,18 34 °C
, 18 °C 34 °C
Ll , 22~30 C ,
. , 34 °C
, [16] ,
22~30 °C .30 °C 7 .
22 26°C ,
2 ,
22~30 C, 26 °C,
[7] [15]

(Chlamys farre-

ri )[201 ) ’



26

2017

[7] [17]

b A N

Lol (Crassostrea gigas )"

. : 5.45 D
Lol .15 35
, D . 20,25,
30 D .
20,25.30 , .
(o.21] 25~ 30,
30,

[15] [23]
b

6—7  H( ) o

[4]

[4,24]

40 , o , 15
35 s N

20~30 525 7 N
20 30 s
2 , 20~30,

25,
(17 (7]

[4]

[1] . . [l
, 2005, 26(4) . 84-88.
Ren J F, Yang A G. Current status of study on pen shell Atrina
pectinata and its prospects of application and exploitation [J]. Ma-

rine Fisheries Research, 2005, 26(4) . 84-88.

[2]

[3]

[4]

[5]

(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

Munguia P, Miller T E. Habitat destruction and metacommunity
size in pen shell communities [J]. J Anim Ecol, 2008, 77(6):
1175-1182.
Tabata T, Hiramatsub K, Haradab M. Numerical analysis of con-
vective dispersion of pen shell Atrina pectinata larvae to support
seabed restoration and resource recovery in the Ariake Sea, Japan
[J]. Ecological Engineering, 2013, 57 154-161.
. . .
, 2004, 12: 9-41.
Bao Y B, You Z J. Influences of several environmental factors on
growth in marine shellfish larvae [J]. Fisheries Science, 2004, 12
39-41.
Zhang H, Cheung S G, Shin P K S. The larvae of congeneric gas-
tropods showed differential responses to the combined effects of o~
cean acidification, temperature and salinity [ J]. Marine Pollution
bulletin, 2014, 79(1) . 39-46.
O'Connor W A, Lawler N F. Salinity and temperature tolerance of
embryos and juveniles of the pearl oyster, Pinctada imbricata
Roding [J]. Aquaculture, 2004, 229(1); 493-506.
(1l . 2014(4) ; 364-368.
Wang C D, Nie H T, Yan X W. Effects of temperature and salini~
ty on hatching larval, growth and survival in clam Dosinia lamina-
ta [J]. Journal of Dalian Ocean University, 2014(4);: 364-368.
Bashevkin S M, Pechenik J] A. The interactive influence of temper-
ature and salinity on larval and juvenile growth in the gastropod
Crepidula fornicata (L.) [J]. Journal of Experimental Marine Bi-
ology and Ecology, 2015, 470. 78-91.
0l , 2013(6): 549-
552.
Yang P, Yan X W, Zhang G F, et al. The influences of salinity on
hatching, growth and survival of larvae and juveniles in green mus-
sel Perna wiridis [J]. Journal of Dalian Ocean University, 2013
(6): 549-552.
Satoshi O, Akihiko F, Hiroshi O, et al. The rearing of the pen
shell Atrina pectinata larvae and juveniles (Preliminary note)
[J]. Aquaculture Sci, 2008, 56(2); 181-191.
Yukio M, Kengo S, Tatsuya Y, et al. Maturation process of
broodstock of the pen shell Atrina pectinata (Linnaeus, 1767) in
suspension culture [J]. Journal of Shellfish Research, 2009, 28
(3): 561-568.
, , . (.
, 2009, 18(5): 623-628.
Zhang H'Y, Yan Z L., Zhang J. Advances in studies on biology
and artificial breeding of Atrina pectinata [J]. Journal of Shang-
hai Ocean University, 2009, 18(5): 623-628.
, , . [l
, 1987(1): 34-39.
Guo S M, Chen C C, Wang Q H, et al. A preliminary study on
the arttifical rearing of larval pen shell Pinna pectinata linne []J].
Marine Sciences, 1987(1): 34-39.
Wright D A, Kennedy V' S, Roosenburg W H, et al. Tempera-
ture tolerance of embryos and larvae of five bivalve species under

simulated power plant entrainment conditions: A synthesis [ J].



27

[15]

[16]

[17]

[18]

[19]

Marine biology, 1983, 77(3). 271-278.

[1J. . 2009(10); 5-8.
Shen W L, You Z J, Shi X Y. The influence of temperature and
salinity on zygote's hatching rate and larval growth of Scapharca
subcrenata [J]. Marine Sciences, 2009(10); 5-8.
1. » 2005(5) ; 495-501.
Wang L D, Xu S L, You Z J, et al. The effects of temperature
and salinity on the incubation of Cyclina sinensis and survival,
growth and metamorphosis of C. sinensis larvae and juveniles

[J]. Acta Hydrobiologica Sinica, 2005(5); 495-501.

[20]

[21]

[22]

(Chlamys farreri)
(1. . 2008(4) ; 334-340.
Liang Y B, Zhang F S. Effect of temperature/salinity on develop-
ment of embryos and larvae of scallop Chlamys farreri [J]. Chi-
nese Journal of Oceanology and Limnology, 2008(4): 334-340.
(] . 1992(1): 32-39.
Liu H T, Dong Z W, XuZ M. The effects of salinity on embry-
onic development and growth of veliger of oyster Ostrea talien-
whanensis [ ]J]. Journal of Fisheries of China, 1992(1): 32-39.
Huo Z, Wang Z, Liang J, et al. Effects of salinity on embryonic

development, survival, and growth of Crassostrea hongkongensis

Ban S, Zhang T, Pan H, et al. Effects of temperature and salini— [J]. Journal of Ocean University of China, 2014, 13(4): 666-
ty on the development of embryos and larvae of the veined rapa 670.

whelk Rapana venosa (Valenciennes, 1846) [J]. Chinese Journal [23] s s ,

of Oceanology and Limnology, 2014, 32 773-782. 7. » 2004, 20(1); 33-34.

Tettelbach S T, Rhodes E W. Combined effects of temperature and
salinity on embryos and larvae of the Northern Bay scallop Argopecten
irradians irradians[J]. Mar Biol, 1981, 63 249-256.

Lazo C S, Pita I M. Effect of temperature on survival, growth

and development of Mytilus galloprovincialis larvae [J]. Aqua-

[24]

Li QZ, Chen R F, Tong W P, et al. Influence of salinity upon
the embryogenesis of Lutraria maxima Janas [J]. Journal of
Guangxi Academy of Sciences, 2004, 20(1) . 33-34.

Berger V J, Kharazova A D. Mechanisms of salinity adaptations

in marine mollusks [J]. Hydrebiologia, 1997, 355(1): 115-126.

culture Research, 2012, 43(8): 1127-1133.

Effects of Temperature and Salinity on Hatching, Early Larval Growth and
Survival of Pen Shell Atrina pectinata

LI Hao-Hao, YU Rui-Hai, YANG Zhi-Peng, LI Qi
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: In order to find the suitable conditions of hatching fertilized egg and early larval growth of Az-
rina pectinata , the effects of temperature (18, 22, 26, 30 and 34 ‘C) and salinity (15, 20, 25, 30 and 35)
on hatching rate, early larval growth and survival of pen shell Atrina pectinata were investigated through
single factor experiments. The results of temperature treatments showed that temperatures between 22
and 30 C were suitable for the development of A. pectinata zygotes, and the optimum was 26 °C. Such
temperature range was also suitable for the growth of planktonic larvae of A. pectinata, and the optimal
was 26 ‘C. The results of temperature treatments indicated that the embryo and early larvae of A. Pecti-
nata inclined to the environment of high temperature, which was consistent with the summer Chigh tem-
perature) reproductive life habits of A. Pectinata. The results of salinity treatments demonstrated that sa-
linity range from 25 to 30 was suitable for the development of A. pectinata zygotes, and the optimum was
30. The salinities varying between 20 and 30 are suitable for the growth of planktonic larvae of A. pecti-
nata, and the optimal was 25. The results of salinity treatments suggested that the embryo and early lar-
vae of A. Pectinata favored low salinity, which was consistent with the summer (rainy) reproductive life
habits of A. Pectinata. This study obtained the suitable conditions of hatching the fertilized eggs (temper-
ature 22~30 °C, salinity 25~ 30) and early larval growth (temperature 22~ 30 °C, salinity 20~ 30),
which will provide useful information for the artificial breeding of A. pectinata.
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