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Introduction

The scallops, bivalves of the family Pectinidae, have an
increasingly economical value since they are mass produced for
food. The seed obtainment is through collection from the sea,
and also by artificial production under controlied conditions.
The further culturing of the seeds can be done using suspended
or releasing and bottom culture.

The genetic variability found in molluscs is generally
high, and through natural and/or artificial selection some phe-
notypes are removed. The main problem is to drive the selection
in the desired direction to obtain seeds of higher overall per-
formance. To achieve this the genetics of these species must
be studied.

1. Chromosome Number of the Chilean Scallop.

The purpose of this study was to determine the diploid
chromosome number of the Chilean scallop species and compare
it to the karyotypes obtained for the Japanese scallop, and
other scallop species studied so far.

Early embryos (16 cells stage) obtained through artifici-
al fertilization of the Chilean scallop, Argopecten purpuratus,
were used and a modification of the Longwell & Stileas techni-
que to remove the yolk was introduced. Squashing and staining
were standard procedures.

The diploid chromosome number of the Chilean scallop is
2n=32, and of the Japanese scallop, Patinopecten yessoensis,
is 2n=38, and the comparison of the chromosome morphology of
both species is shown in Table 1.

Usually in molluscs the chromosome number is consistent
within a family, like it occurs in Ostreidae (2n=20), Mytili-



dae (2n=38), and Veneridae (2n=38). In Pectinidae, instead,
different chromosome numbers have been observed, like the spe-

cies described before.

2. Electrophoretic Variability in Populations of the Chilean
and the Japanese Scallop and the Genetic Diveregence be-
tween them.

The determination of the genetic similarities and diffe-
rences is necessary for the possibility of using either one
of these scallops as a model for the studies of scallop genetics.
The starch gel electrophoresis demonstrated that 19 isozy-
mic loci are useful to analyze the Chilean scallop, and 10 out
of them could be used to compare the Chilean and the Japanese
species. The genetic variability found in both species was
equally high, and no homozygote excess was observed neither in
the hermaphroditic 1.5 year old Chilean, nor in the bisexual
4 year old Japanese scallop species. The calculated Nei's ge-
netic distance between both species was 5.244, and all the re-

sults are summarized in Table 2.

3. Cold Shock Experiments at Early Stages of the Chilean
Scallop.

Here, the relationship between a cold shock applied at an
early stage of development of Chilean scallop larvae, and the
growth and survival aftefwards was studied, to find a non toxic,
unexpensive selection agént.

Artificial spawning and fertilization of 4 animals (1 male
and 3 females) was induced. 15 minutes after the fertilization
1 group was exposed during 15' to 0°C, and brought back to 22°C,
the standard rearing temperature. The control group came from

the same Tarval batch, mantaining all the conditions equal,



but rearing it continuously at 22°C.

- The cold shock treated group showed a high 'mortality du-
ring the first growing period, but at the end of the hatchery
phase, the survival of both groups was similar, as shown in
Fig.1. The growth, under controlled conditions is shown in Fig.2
and was significantly higher in the treated group. The shell
color composition of the cold shock group after 100 days did
not show yellow or white morphs at all, present up to 107 in
the control group. The early cold shock eliminates selectively
Athe non resistent phenotypes, being these also Tinked to some .

she11ncolor variants.

' 4, Shell Co]or Po]ymohphism and Growth in Japanese Scallop.

This study describes the existence of shell color poly-
morphism in the Japanese scallop, its abundance in different -
age ‘classes, and a possible relationship between growth and/ -
or survival with the described shell color polymorphism are -
discussed here.

The seeds of Japanese scallops for commercial cultures were
obtained from the sea using collectors (Abashiri~Hokka§do). Af-
ter 3 months the collectors are-opened and a size selection is
made, were the individuals over 9 mm are used for further cul-
ture, discarding the small sized scallops. The seed samples we-
re taken at handom, after opening the collectors and after se-

1ect1ng them, obta1n1ng three d1fferent seed samp]es
| Three different shell co]or morphs cou]d by distinguished
according to the presence or absence of pigmentation on each
va]ve, being therefore the morphs p/p, P/n and n/n. The p/n
she11s become predominant in the older age c]asses. and the n/n
var1ant decreases dur1ng the. scallop growth s, as shown in Ta-
b1e 3. The abundance of the non p1gmented var1ants is reduced

by size se]ect1on, being more frequent in the discarded seeds
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than in the selected big seeds as it is shown in Table 4.
The not pigmented variant might‘be undeér the control of
the recessive homozygote, and could be related with a Tower

survival as well as a tendency of lower growth.

5. Change of Homozygote Excess during the Development of Seed
and Sown Populations of the Japanese Scallop.

The presence or absence of homozygote excess in differént
samples of seed and sown populations and the analysis of its
presence in the different age and size classes, as well as the
comparison of them, was the purpose of this study.

Four different samples of one year old seeds, as well as 2
and 3 year old samples of sown Japanese scallops were scored
electrophoretically for a possible homozygote excess. 3 loci
(Aat-1, a-Gpd, Pgm) showed a significant excess, and the over-
all excess was larger in the seed samples, decreasing with in-
creasing age, becoming not significant at 3 years, and the re-
sults are summarized in Table 5. It was also possible to obser-
ve an higher homozygote excess in smaller individuals than in
the larger belonging to the same sample. /

A decrease of homozygosity during the development is con-
sidered to depend upon differentiated survival rates of homozy-

gote and heterozygote individuals.

Final Conclusion

Using the different types of selection described, it is pos-
sible to eliminate early, at larva or seed stage, those pheno-
types that are weak and would die during their development, or
have a low overall performance, like slow growth and less resis-—

tance to environmental changes.



Table 1. Comparison of the Chromosome Morphology of the
Chilean and the Japanese Scallop.

Chromosome Type ~ Chilean “Japanese
M 4 0
M or SM 14 14
ST 6 | 18
T 8 6
2n=32 : 2n=38

Table 2. Genetic Variability between the Chilean and the
Japanese Scallop.

Chilean Scallop Japanese Scallop

N° of Loci used 10 10
Proportion of Polymorphic
Loci ' 0.500 - 0.500
Average Heterozygosities :
observed (Ho) 0.186 ’ 0.177 .

expected (He) 0.187 0.181

Deviation from the Average
Heterozygosity (Ho-He)/He -0.005 -0.022




- 100

80

(=2
=

£
o

MORTALITY (2)

20

Fig. 1

COLD SHOCK - -

CONTROL

Hatchery Phase Oceanic Phase

Q-5 5-1111 -42 42 - 100

PERIODS (Days)

Mortality (Z) for Cold Shock treated and Control
Group of Chilean Scallop.



SHELL HEIGHT (mm 1072)

2500 1
V4

2300 4. : 4

/COLD SHOCK

2]00 1 /

1900

1700 1
1500

1300
1100 |
900 1
700 -
500 |
300 -

100 1 - ONSET OF METAMORPHOSIS

pr—— | [EEMNS NI SEE EUR S BUS EE S |

5 9 13 17 21 25 29 33 37 4
DAYS AFTER FERTILIZATION

Fig. 2 Growth of Random (control) and Cold Shock Groups
of chilean scallop A.purpuratus, in hatchery.

(vertical bars represent 50Z of sd)



Table 3. Shell Color Frequencies in different Age Classes and

two Localities, of the Japanese Scallop P.yessoensis.

- Color Morph

Locality Age (year) (p/p)- (p/n) (n/n)

Abashiri 0.25% - 22 109 23
(14.3%)  (70.8%7)  (14.9%)
1.00 31 65 4
(31.02)  (65.02)  ( 4.0%)
4.00 2 45 1
(4.27)  (93.72)  ( 2.12)
Notoro | 0.25 26 120 17
(16.0%2)  (73.67)  (10.47)
1.00 51 46 3
(51.00)  (46.02)  ( 3.07)

* corresponds to the random sample taken in this locality.



Table.4. Shell Color Frequencies of Different Sized Seeds of

Patinopecten yessoensis.

Color
Seed Type size N (P/P) (p/n) (n/n)
Random R 11.442.7 154 22 109 23
(14.3%) (70.8%) (14.97)
Small S 8.6+1.1 100 14 75 11
(147%) (75%) (1M7%)
Big B 12,1£1.6 235 43 179 13
(18.3%) (76.2%) ( 5.5%)

where N is the number of sampled individuals, and the number in

parenthesis corresponds to the color frequency expressed
in 7.

The size corresponds to the mean shell height * sd.



Table 5. Deviations of the expected heterozygosity at each locus

in seed and sown populations of Japanese scallop

Seed population Sown population
Locus S1 S2 S3 S4 R1 R2
(1) (1) (1) (1) (2) (3) -
Aat-1 ho 0.322 0.307 0.333 0.361 0.226 0.323
he 0.277 0.472 0.347 0.361 0.317 0.384
x? 1.223 12.571* 0.075 0O 4.757% 1.538
(ho-he) /he +0.162 -0.350 -0.040 O -0.287 -0.159
Gpt ho 0.177 0.043 0.204 0.198 0.137 0.160
he 0.192 0.058 0.215 0.243 0.156 0.164
x> 0.147 0.458 0.073  1.094 0.325 0.012
(ho-he) /he -0.078 -0.259 -0.051 -0.185 -0.122 -0.287
aGpd. ho 0.351 0.527 0.495 0.474 0.525 0.515
he 0.590 0.637 0.643 0.588 0.582 0.548
x 2 26.818% 5.839% 9.514% 5.164% 1.584  0.444
(ho-he) /he -0.405 -0.173 -0.230 -~0.194 -0.098 -~-0.060
Mdh-1 ho 0 0.009 0 0.031 0 0.020
he 0 0.008 O 0.030 0 0.020
2 0 0.011 O 0.004 0 0
(ho-he) /he 0 +0.125 0 +0.033 0 0
Pgm ho 0.470 0.470 0.545 0.417 0.410 0.567
he 0.502 0.626 0.661 0.579 0.473  0.592
x> 0.476 11.890* 5.855% 10.136% 2.000 0.246
(ho-he) /he -0.064 -0.249 -0.175 -0.280 -0.133 -0.042
6Pgd ho 0 0.026 0.071 0.082 0.032 0.030
he 0 0.043 0.105 0.079 0.077 0.030
x2 0 0.770 1.180 0.023 3.448 0
(ho-he) /he 0 -0.395 -0.324 +0.038 -0.584 0
Overall Ho 0.220 0.230 0.275 0.260 0.222 0.269
He 0.260 0.307 0.329 0.313 0.267 0.290
(Ho-He) /He -0.154 =-0.251 =-0.164 -0.169 -0.169 -0.022

The number in parentheses represents the age class.
*: not agreeing with the Hardy-Weinberg's equilibrium.
~: excess of homozygosity.

+: deficiency of homozygosity.
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