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( ,2001) nZVZ _(ZV )2
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F1 EUHIIFARE ZEVMRENEBEEESIT
Tab.1 Data of O. ocellatus eggs developed to hatchlings

(d) () V(1/N) VT V2
A 41.00 19.46+2.34 0.024 0.475 0.00060
B 37.67 21.12+0.95 0.027 0.561 0.00071
C 31.67 23.06+0.18 0.031 0.728 0.00099
D 29.00 25.93+0.44 0.035 0.894 0.00119
> 139.34 89.57 0.117 2.658 0.00349

&2 FIA Sine ZZREFH T HEIEZHINHL AR

Tab.2 Effective accumulated temperature for embryonic develop-

ment of O. ocellatus at different temperature by using Sine method > Qo 2 >
() (d)  Sine (‘C-d) ( , 1996)
19.46:2.34 41.00 586.6 Qo 19.46—23.06C 2.05, 2,
21.12+0.95 37.67 605.1 ( 4
23.06+0.18 31.67 573.0
25.93+0.44 29.00 602.6 3
3.1
2.4 3.1.1
1
1 , , (Ilex
illecebrosus) 5—10d (O'Dor et al, 1998)
, Bathypolypus arcticus
1  (Wood et al, 1998; Voight et al, 2000; Boletzky,
2003) Boletzky(1977)
3, , , 10% ,
(To) (K) DK = ; 2% , ,
26.72T, + 55.34 (R* = 0.996)
2.5 AXEIBERE(Qw) 19.46—25.93°C s 29—41d

Qo (0. vulgaris) ( , 2009),
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Fig.1 The accumulation process of effective temperature in the embryonic
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2—23C, 29—49d o - a T ,
(Caverivere et al, 1999) , <« >z Naef(1928) , 20
*3 HEHEMRABEEZIKRMERAFTERRE
Tab.3 Effective accumulated temperature for several representative embryonic development stages of O. ocellatus
()
(‘C-d) 125.99+5.41 259.94+8.03 369.59+28.76 479.56+£21.82 591.80+14.98
T4 EHERERABREBEETEER Qup R
Tab.4 Temperature coefficient of embryonic development of
O. ocellatus at different temperature ranges > > >
C) 19.46 21.12 23.06 25.93 ’
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23.06 2.05 2.45 — 1.36 “< 7z 18—20d, ,
25.93 1.71 1.72 1.36 - (2010)
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23.06C, , , (2002)
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18C R , 20d , >
; 28°C
> B 3.2
> 25.93°C s
> ( , 1998) Sakaguchi
, ( , 2010), (1999) 3 ,
15d > , 11.9°C,
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STUDIES ON BIOLOGICAL ZERO AND EFFECTIVE ACCUMULATED
TEMPERATURE FOR EMBRYONIC DEVELOPMENT OF OCTOPUS OCELLATUS

DONG Gen"?, YANG Jian-Min?>, WANG Wei-Jun?>, ZHENG Xiao-Dong',
SONG Xiang-Jun®, FENG Yan-Wei’>, WEI Xiu-Mei’, SUN Guo-Hua®

(1. Fisheries College, Ocean University of China, Qingdao, 266003; 2. Shandong Marine Fisheries Research Institute,
Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Yantai, 264006)

Abstract With the help of mathematical statistics method and conducting indoor incubation experiment under con-
trolled temperature, we studied the biological zero (C), effective accumulated temperature (K) and temperature coefficient
(Q,p) for the embryonic development of Octopus ocellatus as well as the correlation between the embryonic stages (Ts) and
K. We found that the C for the embryonic development of O. ocellatus is 5.15°C, the K at which the zygotes develop into
early juveniles is 589.45°C-d, and the optimum hatching temperature ranges from 19.46°C to 23.06°C. We compared the
linear regression method with Single Sine method, which was using to simulate the accumulation of K, the results have no
significant differences with the K has been inferred. The K is a fixed value for zygotes develop into any representative em-
bryonic stages under different temperature conditions. There is a significant linear correlation between T and K: K =
26.72T, + 55.34 (R* = 0.996). These results will provide a theoretical support for artificial breeding and fishery resources
management. Single Sine method was a useful practical tool for calculating effective accumulated temperature deserved for
reference in the further embryonic development research.

Key words Octopus ocellatus; embryonic development; biological zero; effective accumulated temperature



