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COMPARATIVE STUDIES ON THE EARLY EMBRYONIC DEVELOPMENT
AND GROWTH OF MERETRIX LUSORIA AND CYCLINA SINENSIS

Shin Soc CHOI*

The comparative studies Were conducted with respect to the artificial spawning early embryonic
development, metamorphosis and growth of two species Meretrix lusoria and Cyclinag sinensis collect-
ed from Inchon, Anmyon island and Buan areas from 1969 to 1974.

The highest rate of artificial spawning of M. lusoria, which treated with a dilute ammoniun
hydroxide(4/100-5/100N)—seawater solutions, was 25.0-33.3 %, whereas in C. sinensis the rate of
spawning was lower than that of M, [Iusoric under the similar experimental conditions(12.5—
19.0%). However, the rate of artificial spawning of C. sinensis increased 40% by repeated thermal
stimulation,

The rate of artificial fertilization of M. lusoria and C. sinemsis showed highest value from those
individuals which were treated with 1/1000N NH,OH solution. Their fertilized eggs, then, showed
a normal develo pment in the 1/1000N NH,OH solution.

In the early embryonic development of M. /lusoria and C. sinensis, the appearance of each of polar
hody, trochophore and D-shaped veliger were observed around 50min. 5-6 hours, and 23 hours after
artificial fertilization respectively.

The larval shell lengths of M. lusoria reached to 109.54-0.7 x, 144.6-1.8%, and 208.04-0.0x aro-
und 1,11 and 20 days, after fertilization respectively, The larval shell lengths of C. sinensis reached
to 110.540. 64, 147.8~1. 7w, and 233. 0£0. O around 1, 10 and 20 days, after fertilization respectively,

The correlations of relative growth rate between the shell length(L) and shell height(H) found by
the following simple formula from D-shaped veliger to metamorphosing stage.

H=0.77L-+6.82 for M. lusoria
H=0.75L+8.50 for C. sinensis
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National University
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Table 1. The rate of discharging of M. lusoria and C.sinensis by injection

of NH,OH seawater solution

| Discharged Nos. of , Rate of

‘ Time needed to

Species Normality animal/injected discharged toa H
L l Nos. of animal %) ‘ discharging (hrs)
1/100 N NH,0H 2/ 11 18.2 0.5—1
178N 4 17 6 16.7 1
M. lusoria 4/100 N  ~» 2/ 8 33.3 0.5—1
L 5/100 N % 3/ 12 25.0 0.5—1
1/100 N o~ 2/ 15 13.3 0.5
C. sinensis 1/ 80 N =~ 1/ 8 12.5 1
3/ 10N _ 2 4/ 21 19.0 1
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Table 2. Experiment with NH,OH seawater solution to induce the discharging of

gametes by increasing of pH

Chemicals Normality of Species
each chemical pH

employed in seawater ‘ I M. lusoria C. sinensis
1/ 10N 10.02 - —
8/ 100N 9.97 — —
1/ 20N 9.93 + —
4/ 100N 9.83 + —
3/ 100N 9. 68 + -+

NH,OH 1/ 40N 9.77 + +
1/ 80N 9.62 + +
1/ 100N 9.59 + +
8/1000N 9.56 — +
5/1000N 9. 37 — _
3/1000N 9.20 — —
1/10000N 8.76 - —
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Table 3, The rate of spawning of M. lusoria and C. sinensis by repeating

thermal stimulation

Thermal Spawned nos of Rate of Time needed
Species stimulation animal /treated to spawned
(repeating) nos of animal spawning(%) (hrs)
M. lusoria 23~32°C 2/ 6 33.3 6~6.5
14~30°C 1/ 6 16.7 4
C. simensis . 22.5~33°C 4/10 40.0

6~6.5

-
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Fig. 1. Appearance frequency of polar body
of M. lusoria treated with 1;1000 nor-
mality of NH,OH szawater solution.

Frequency (9%)

Time( hrs)

Fig. 2. Appearance frequency of polar hody of
C. sinensis treated with 1/000 normality
of NH,OH sea-water so lution.
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Tabie 4. Fertilization rate of M. Iusoria and C sinensis which were treated
with different normality of NH,O0H seawater solution

Normality of - Fertilization rate(%)
P LTI TN
sea water solution M. lusoria J C. sinensis
Control 8.26 3.0 6.7
1/1000 8.76 36.9 39.3
3/1000 9.20 23.8 30.7
5/1000 9.37 20.0 14.0
8/1000 9.56 9.8 11.0

(Specific gravity : 1.0162~1.0166)
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Table 5. Comparision of embryonic develo-
pment and time elapsed after fer-
tilization of M. Iusoria and C. si-
nensis treated with 1/1000N NH,
OH seawater solution,

Stage of

development C. sinensis

M. lusoria

Hour
(Mean +S.E.)
50+ 6.8

2.6 1:10% 3.9
4.2 1:31+ 6.9
5.3 2:474- 4.4
4:23+ 7.8 4:34410.5
5:41+ 6.7 5:38+ 9.4
23:314+100. 1 22:55494. 1

Hour
(Mean +S E )
50,2+

1:10+
1:48+4
2:21+

Polar bodies
First cleavage
Second cleavage
Third cleavage
Gastrula
Trochophore
D-shape veliger

(Water Temperature 25.2°~29.3°C)
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Table 6. The shell length of M. lusoria reared from early D shaped stage to meta-

morphosing stage

Stage of Days after Shell length(ux)
develcpment fertilization Range Mean=+S. E.
Early D-shapzd 1 102.3—114. 4 109.5+0.7
2 107.0—121 116.54-0.5
Post D-shaped 6 120. 0—154 130.3+0.99
Early umbo 11 132.0—165 144.6+1.3
Umbo 16 150. 0—198 162.94-2, 45
Metamorphosing 20 208.04-0.0
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Table 7. The shell length of C.sinensis reared from early D shaped stage t¢ meta-

morphosing stage

kT S EREARR L s LAT S aTAEEE SaAd

Stage of Days after Shell length (&)
development fertilization Range Mean+S. E.
Early D-shaped 104, 5—115.5 110.5+0.6
Post D-shaped 122 —145.2 131.74+1.0
7 132 —154 139.1+1.6
Early umbo 10 143 —159 147.84:1.7
Metamorphosiog 20 235.0+0.0
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Fig. 3. Comparison of the shell length of
M. lusoria and C. sinensis reared
from early D shape stage to Meta-
morphosing stage.
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Fig. 4. The correlations of relative growth
rate between the shell length(l) and
shell height(}) of M. lusoric and
C. sinensis reared from early D-shape
to metamorphosing stage.
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Plate 1. Explanation of figures 1 to 12 in Meretrix lusoria

Fig. 1: Fertilized egg, 861 in diameter.

Fig. 2: Formation of first folar body.

Fig. 3: First division, 2 blastomeres.

Fig. 4: Second division, 4 blastomeres, D-sebctor largest.

Fig. 5: Stages leading to gastrula.

Fig. 6: Ciliated trochcphore, 5hr 41 min. after fertilization.

Fig. 7: Early D-shape stage 109.5z in larva lshell length, 1 day after fertilization.

Fig. 8: Earlly D-shape stage, 116.5u in larval shell length, 2day after fertilization.

Fig. 9: Post D-shape stage, 130.3x in larval shell length 6 day after fertilization.

Fig. 10: Early umbo stage, 144.6¢ in larval shell length, 11 day after fertilization.

Fig. 11: Umbo siage, 162.9x in larvals hell length, 16 day after fertilization.

Fig. 12: Metamorphosing stage, 208z in shell length, 20 day after fertilization.
Plate 2. Explanation of figures 1 to 12 in Cyclina sinensis

Fig. 1: Pertilized egg, 100x in diameter

Rig. 2: Formation of first polar body.

Fig. 3: First division, 2 blastomeres.

Fig. 4: Second division 4 blastomeres, D-sector largest.

Fig. 5: Stages leading to gastrula.

Fig. 6: Ciliated trochophore, 5hr 38min. after fertilization.

Fig. 7: Early D-shape stage, 110.5¢ in larval shell length 5 day after fertilization

Fig. 8: Post D-shape stage, 131.7x in larval shell length, 7 day after fertilization.

Fig. 9: Post D-shape stage 139. 1¢ in larval shell length, 7 day after fertilization.

Fig. 10: Early umbo stage, 147.8u in larval shell length, 10 day after fertilization.

Fi8. 11: Umbo stage, 15 day after fertilization.

Fig. 12: Metamorphosing stage 235¢ in shell length, 20 day after fertilization,
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