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Effect of Temperature, Salinity and Density on the Egg
Development of the Sunray Surf Clam, Mactra chinensis
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ABSTRACT

Water temperature, salinity and density on egg development of the sunray surf clam, Mactra chinensis were
investigated for artificial seedling production. The required time from fertilization to D-shaped larvae were 33.8
hours in 18°C, 20.6 hours in 23°C, 18.2 hours in 28°C and 15.0 hours in 33°C. The development duration was
reduced with increasing temperature. The relationships between temperature and the required time from egg to
each developmental stage were described as follows: 2-cell, 1/h = 0.1051WT - 1.4782; 8-cell, 1/h = 0.037WT -
0.3686; gastrula, 1/h = 0.008WT - 0.0521; trochophore, 1/h = 0.0041WT - 0.0235; D-shaped larva, 1/h =
0.0024WT - 0.0102. Biological minimum temperature for the egg development was estimated to be 8.0C in
average. The possible range of temperature for the development of D-shaped larvae was 18-28C and optimum of
water temperature for the development of egg was 23°C. The possible range of salinity for the development of
D-shaped larvae was 20-35 psu and optimum of salinity for the development of egg was 30-35 psu over 25 psu at
least. The density of fertilized egg was below 40 per 1 ml in rearing seawater for elevating the development rate

from fertilized egg to D-shaped larva.
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Fig. 1. Early developmental stages of Mactra chinensis. A:
egg just after fertilization, B: polar body stage, C:
2-cell stage, D: 4-cell stage, E: 8-cell stage, F: 16-cell
stage, G: gastrula, H: trochophore stage, I: veliger
stage, J: D-shaped larval stage (scale bar = 50 ym).

Ax7} 2AFT pAo] FAHN e (Fig. 1A), +4 F
SET T A1} A2=A7F WEE Y (Fig. 1B).
o]% walo] AldE|o] 2412, 4AE, SAZ 2 164Z7]E A
A (Fig. 1C-F), AAMd waoz AR 3452 A&3}
= dujr|2 wdselt} (Fig. 16). AL s @),
23hto] A EE GEA] (Fig. 1H), 9t (velum) ©] 2
ety sjzto] FAHE veliger”] (Fig. 1) = 714 D¥
Aoz sl (Fig. 1d). D3 +4<9 271= 4% 80.5
+ 53 m%th

2. $&o) W& A Pe) A

T4 T 2 dAGAIR] ] 22 AQAJ7FS Table 13}
Z} £ 23CoAM= 4 F 308 ol A7} FEEe
v, o]F o] AjRtslo] Rg5gef o3 24X, 4A|E, 8AE
2 16 Z7HA] 22 14)7F 1058, 1A17F 308, 14]7F 50 2

- 298 -



Table 1. Mean Required time from fertilization to each developmental stage with four different water

temperature regimes in Mactra chinensis
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Elapsed time after fertilization (hour : minute)
Developmental stage - - - -
18T 23C 28T 33T
Fertilized egg 0:00 0:00 0:00 0:00
2-cell 2:10 1:10 0:40 0:30
4-cell 2:40 1:30 1:10 0:50
8-cell 3:45 1:50 1:35 1:10
16-cell 5:15 2:30 2:05 1:40
Morula 9:05 4:50 4:30 3:15
Gastrula 12:50 6:30 6:05 4:50
Trochophore 23:35 12:20 10:30 9:25
D-shaped larva 33:50 20:40 18:15 15:00
25 _ 100
m2<cell 1/h = 0.1051WT - 1.4782 E’
20 | @8<cel g 80 r d
3 A Gastrula I
‘;1.5 | #Trochophore T 60|
£ X D-shaped larva & ¢
- K=
3 10 /1 = 0.037WT - 0.3686 Z‘: 0t b
.g | 5
S 1/h  0.008WT - 0.0521 2
% 05 1/h § 0.0041WT - 0.0235 E 2 a
1/h 3 0.0024WT - 0.0102 .g
00 ——— ) —4 T, . . . .
18 23 28 33 18 23 28 33
Water temperature (C) Water temperature (C)

Fig. 2. Relationships between water temperature (WT) and

required time (1/h) from fertilization to each
developmental stage after fertilization in Mactra
chinensis.
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Fig. 3. Hatching of D-shaped larvae (%) of Mactra chinensis
eggs in different water temperatures. Values (three
replication) in the same row not sharing a common
superscript are significantly different (P<0.05).
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Fig. 4. Hatching of D-shaped larvae (%) of Mactra chinensis
eggs in different salinities. Values (three replication)
in the same row not sharing a common superscript
are significantly different (P < 0.05).

10, 15 2 40 psucllAl= D¥ A5 WA= A] ¢kshet. 35
psucllA HAEL 42.7%2 25 psudl 27.1% Rt} F-25}A
=97 (P < 0.05), 30 psu?] 41.3%%= 93 xjo)71
gen 20 psuollA 8.7%= 7P A Yl (P < 0.05,
Fig. 4).

4. 78150 & P A

FAe] 4] W DY FAS BAES ST 1
ml F 1075 83 A3TolA 60.3%F 7P =9 (P
< 0.05), 20708} 4005 483 AP+ 2 53.8%9)
51.1%% 10715 &3 AgTe o3t A7} glich ®
g 160715 83 AHFo] HAEL 17.0%= 80/ME 4
gk A9 23.5% B} +23H Hekeh (P < 0.05, Fig. 5).

o] Qo) 1 FoAx 20|
agle]w, 2ol we} Ho|YEo] AF o] dEA L 749
ARz 2 gL wxt}t (Loosanoff, 1950; Walne,

1974). Ventilla (1982) & o]ujs]F-2] Aol A $=20] 27|
W7o AEEA FAQ] HA L Al 2 9G¥ A
o, daE gl ARAes aea k3 Sl
A AR s WA a9lelgly BuEglch
Nz A A 20 gk 7= o] Fojx]A] o
of u Ak o|wis el Mty Balepgt 5o Ao} vl
A3} Sagara (1958) + W3 ¢Aghe] b $20]
19-31Ce]™, DY #FA49 AEE & 13 HAFee

& 8 8 B8

Hatching of D-shaped larvae (%)
[\*)
o

o

c
I |
. |
10 20 40 80 160

Number of eggs per mL

Fig. 5. Hatching of D-shaped larvae (%) of Mactra chinensis
eggs in different number of eggs per ml. Values
(three replication) in the same row not sharing a
common superscript are significantly different (P <
0.05).
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