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#1 BABHBRENAIARRRBHKE
Tab. 1 Average seawater temperature of P. japonica at
the indoor stage

- 1 5t 2 5t
H KR/ C fRgartial/d  HIEKIR/C et fa)l/d

1H27H  4.1+£1.23 1 4.3+1.29 1
1H28H 29+0.76 2 2.9+0.81 2
1H29H  4.0+0.15 3 4.240.26 3
1H30H 4.1x038 4 4.8+0.38 4
1H31H 45+046 5 5.1+0.44 5
2H1H 41029 6 5.0+0.06 6
2H2H  4.4+0.15 7 5.8+0.06 7
2H3H  4.7+0.43 8 5.8+0.47 8
2H4H  49+0.12 9 6.240.25 9
2H5H  53+0.29 10 6.7+0.25 10
2H6H  5.0+0.50 11 7.0£0.00 11
2H7H 55017 12 7.4+0.23 12
2H8H  5.7+0.64 13 7.5+0.06 13
2H9H  5.5+0.15 14 7.7+0.23 14
2A 10 H  5.9+0.32 15 8.3+0.40 15
2H 11 H  6.4£0.17 16 8.5+0.06 16
2H12H  6.9+0.21 17 8.6+0.29 17
2A 13 H  6.9+0.42 18 9.0+0.00 18
2H 14H 73+030 19 9.1+0.40 19
2A15H  6.8+0.20 20 9.0+0.06 20
2H 16 H  7.8+0.52 21 9.5+0.06 21
2H17H  7.9+0.74 22 9.5+0.06 22
2A 18 H  7.7+0.46 23 9.5+0.00 23
2H19H 7.4+0.15 24 9.4+0.17 24
2H20H  7.8+0.21 25 9.8+0.40 25
2H21H  7.8+0.06 26 10.0+0.06 26
2H22H  8.1%0.10 27 10.1£0.23 27
2723 H  8.5+0.15 28 10.5+0.00 28
2H24H  89+0.26 29 10.5+0.00 29
2H25H  9.0+0.17 30 10.6+0.10 30
2A26H  9.3+0.31 31 10.7+0.21 31
2H27H 9.4+0.12 32 11.0+0.31 32
2A28H 9.7+0.26 33 11.240.10 33
3A1H  95+0.15 34 11.1+0.06 34
3A2H  9.9+0.21 35 11.3+0.10 35
3A3H 10.240.00 36 11.5+0.06 36
3H4H 104%0.15 37 11.9+0.15 37
3ASH  9.9+0.61 38 12.0+0.00 38
3H6H 10.5£0.00 39

3H7H 10.7+0.15 40

3A8H 11.1+0.21 41

3A9H 11.2+0.61 42

3H10H 11.0£0.15 43

AP R BCRE . H KRS s W2 2, KR
BARRARNE ELRE R AKX, KREEYHEE T)
PR K, 45 F%W, AAREMIGHIRE T
AR 114 °C, ARFUR N 366.69 C-d.

x2 BABHBRMERAEENMFZEESAYLRENER

Tab. 2 Calculation of the biological zero degree and
effective accumulated temperature of the geo-
duck clam P. japonica

RAREC Hd A¥PKIRTIC EBEHRE YV  vT 8
43 7.41 0.02326 0.1724 0.000 541 0
38 8.50 0.02632  0.2237 0.000 692 7
by 15.91 0.049 58  0.396 1 0.0012337

23 A HEBREE

0 SR P DU T 4R 42 2431 A SR 77 B i H 417K
IR, RIEBURAR K=H(T-T) A LETHR M2, F
MBUR K EHE, B) S\=S,. it AEYFEE T,
FA R Ko

H A T A6 N T HR AR 2400 P 85 B b A5 7K
RAE WL 1, 2,

120
o =0.187 0x+3.294 9 vy

10.0} R2:0.984 0 ..,.'.‘..

9.0} oot
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fLR L IE)/d
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Fig. 1 Variation of No. 1 pool’s seawater temperature of P.
Jjaponica during the indoor experiment
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Fig. 2 Variation of No. 2 pool’s seawater temperature of P.
Jjaponica during the indoor experiment

80 TFPERLE /2022 4F / 55 46 % /55 10 1



HEIRkE REPOATS

AR F 3 AL DL 1 A 52 56 ) 30 2 23 53

L,

K/ C

f,

PEBARE/d
(a)

Ll(lg 33)15[1 L2([§ 3b)o

K/ C

S,

H,

eS|
(b)

K3 S AL IR (SEFR)

Fig. 3 Effective accumulated temperature of the experiment (in actuality)

Li:y=0.187 0x+3.2949 R*=0.9840 (1)
Ly y=0.2158x+4.2963 R*=10.9543 ()

HI AT A58, H A AR Y22 B T 38
I8, SRIAHUKIRE 5T To, BOEBRICIAIREIINE 3:
EB S 1252 ﬁ%‘%

[Lfipnef o

i (3)ff15: Ty=—0.900 96

R Y ZAFEE-0.900 96 C, #AMFURA
K=H(T-To)#E5, e N TR T, H A pf
W 1A SRR (357.305+0.09) C-d(IL % 3).

*3 BXBHMIBENAR
Tab. 3 Effective accumulated temperature of geoduck
clam P. japonica

15 25
BB R H/d 43 38
AT A W2 R E T i R]/d 43 38

AR A YRR Ty W H KR/ C 7.41 8.50
HREBUR K/(°C-d) 35737 357.24

B e . L U e AT B 4
T FI AT RIS H 2 AT BUR (LR 4), ok
15 1 AR 2 2 T B AT SRR 0 084
(-0.97+0.14) “CHl1(360.07+5.76) “C-d.
3 it

S R 0 O 2K 2 R A 00 )
[ 22 24260 i O R 4 2 02 2 B L B
A OBUR, T 2 A B R A D7, T L e
VNS % TR, SRR AR, WK A
TR A R A SR S R R

x4 BABHBREVMFTEEMFYLRE
Tab. 4 Biological zero degree and effective accumulated
temperature of geoduck clam P. japonica

PR T ARB KI(C-d)

ek -0.874 356.212
HYEN=RSR7S —1.1352 366.689
A ROR IR —0.900 96 357.305

V- Y 2 —0.97+0.14 360.07+5.76

KT N AEYER TR kB L, bk,
] B 2 vk A AR % o R Sk TR, TR
AL, DR R, AT 2 EdE, Ak TR
NBUE ] B YRS, AR BN R ), [l )5 4R
Bl & B R SR A RS Bl H R B ik
TitE R, (R AT A AR T s T A
A AR AR G 06 R, KRR 0 B AR AR A TR AR
o AR RN H AR R R, RS
{1 5eTE RO AR R sh W o P Y S B
FIA N K =shY) . EERPET A IR =BT
B T A RRR S, RIS K=H(T-0PL & &t THE
Mgk, FIRARBUR K BT8R g5 h R &
BAYSEE, s AL E T RIE .
iE TR A RETHRIN S, — e R
U T I I B AN AR D R R R, PR G
AT IR, B BB S . AR SR
F 3 RO AR H AR ploG A ) A T 53 N
~0.874 “C .—1.1352 ‘CHI-0.900 96 C, A &AL
4 356.212 “C-d. 366.689 C-d & 357.305 C-d, 4%

BEORARGE . £ 3 O, SRAS B ARG MG 9 A )2
T H 9 (-0.97+0.14) °C, A AR B {H h
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(360.075.76) C-d.

AR R H A SHIG IR R B AR F R R
i, X ATRES H AU ff G v 7K A 6 P45 3 iy 4 2
FES A K FEHTTE A NHRET, HIREEEY
FEM|T 0 CHRIKF=shPED, TUHIFEP %
HH 45 B B2 1 (Verasper moserd) IR iR &K & WAV 4%
JER-0.1 °C, ZrHrds X T 58 15 4% B AL 0 v v 1
2, 5HAMARRAERMOKRIF G R TR K HA
T Bl R Ve KPR DL AR SR AR TG AR IR 8~
22 C, ZEREPOSE it H A ey J A7 B & B 418U
g R, LT 2R AF AR I A E AL T 35 58 3
P MEPEANAR, 3—9 H B IR & T AL T BT PR
ANA; T EEYE B AR RS AR AR R R B AT
B SA ERE H AT SRS M IR R B B A
AYRE o ARSI TR RS H A MG R B EY)
R R-0.97 C, 5 HAHEMIS B SRR &
B LRI B —EL

4 Zi

AT FE A H AR W b A ) 2 R A OB
(KPS 43 59 K (—0.97+0.14) “CH1(360.07+5.76) °C-d.
ARG EN AT HMEE SR D, 856 AR
Vi e M B R T AR 2 R B R B I A SRR T
S E AR A SRR, AT LA IR R, K
PR EFROR
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Abstract: The geoduck clam (Panopea japonica) is a kind of precious shellfish that holds high commercial poten-
tial. In recent years, China has rapidly developed to be the largest market for geoduck clams. To explore the repro-
ductive character of P. Japonica, the biological zero degree and effective accumulated temperature of P. japonica
(collected from the Sea of Japan) were studied by the methods of gonad maturity promotion with indoor artificial
elevated temperature, spawning observation, and mathematical statistics in Zhuanghe, Dalian, China, from January
to March 2019. The results demonstrated that the biological zero degree of gonadal reproduction of P. japonica was
-0.87 C,-1.14 °'C, —-0.90 C, and the effective accumulated temperature was 356.21 ‘C-d, 366.69 ‘C-d, 357.31 C-d,
respectively, when calculated using the two-point method, linear regression method, and effective accumulated
temperature method. To summarize, the mean values of biological zero degree and effective accumulated tempera-
ture were (—0.97+0.14) C and (360.07+5.76) "C-d. The results illustrated that the biological zero degree of gonadal
development was lower in geoduck clams than any other shellfish due to the living ability and reproduction charac-
teristics of geoduck clams in cold water. The study found that spawning periods can be accelerated in the process of
artificial breeding by adjusting the seawater temperature according to the character of the biological zero degree and
effective accumulated temperature of gonadal development; meanwhile, the study also provided the scientific basis
for the seeds forecast of geoduck clams in natural seawater environments. The findings make critical contributions

to the aquaculture industry and resource restoration in the North Yellow Sea of China.
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