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Cultivation Studies of a Cockle Fulvia mutica-V

The Occurrence of Transformation Shell and Technique to Prevent Occurrence

of Transformation Shell

Masayuki Tanaka, Masasi Itani and Masamu Fujiwara

Occurrence time and form features of shell transformation in the cockle, Fulvia mutica, were investigated.

The shell width and weight of the whole body after shell transformation were smaller than those of

normally formed shells. Shell transformation appeared from December, 4 to 5 month after the start of

culture. All transformed shells showed damaged ligaments, indicating that the damaged ligament may

lead to shell transformation. It was considered that Mantellum hirasei, invading the culture container may

primarily induce damage to the ligament of cockle.

To prevent occurrence of shell transformation, it is

necessary to remove of Mantellum hirasei inside the culture container.
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Table 1 Survival rate, growth and proportion of Fulvia mutica in the two groups raised by hanging culture in

Maizuru Bay between 26 July 2004 and 15 June 2005

Sur-

. Damage . . Weight of
vival Number of Shell length Shell heightShell width
Group e Fateof el (rate) “S.L (mm) S.H (mm) S.W (mm) Wholebody SL/SH — SH/SW  SL/SW
(%) ligament (2)
Control  69.9 —  12(21.8%) 93.3+5.6"? 82.1+4.1* 49.6+4.7* 194,8+30.7* 1.14+0.04* 1.66+0.13* 1.89+0.12*
+ 21 (38.2%) 87.1+5.6° 77.3+6.0° 45.5+5.5* 161.6+37.1 1.13+0.04* 1.71+0.13* 1.93+0.14*
+ 22 (40.0%) 79.6+6.1° 68.3+4.8° 38.1+5.0° 107.04+29.1° 1.17+0.06* 1.81+0.16" 2.11+0.18"
New bed*! 79.1 —  37(66.1%) 92.7+3.7° 83.3+4.5% 51.5+2.8% 197.7+25.2* 1.11+0.04* 1.62+0.06* 1.80+0.07*

+  19(33.9%) 88.3+£3.9" 77.2+4.8" 46.3+3.4* 157.4£24.8° 1.15+0.05* 1.67+0.06* 1.91£0.10*

+  0(0%) - -

*1 The bed materials for cockle breeding were changed for new bed materials every one or two month. *2 Mean+SD. Values
within a column with different superscripts are significantly different (#-test, p<<0.01).
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Fig. 1 Photograph of a normal shell (left) and a
transformed shell (right). Shell length after
shell transformation increases in the direction
of the posterior margin.
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Fig. 2 Photograph of normal shell (upper) and a
transformed shell (lower). Shell width of the
transformed shell is extremely thin.
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Fig. 3 Monthly changes in the incidence of shells
with damaged ligaments (i) among Fulvia
mutica among controls (Table 1) raised by
hanging culture in Maizuru Bay.
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Fig. 4 Monthly changes in the ratios of shell
width to shell length in the two groups (Table
1). @; shell of large damaged ligament ().
O shell of normal ligament ( ).
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Fig. 5 Frequency distribution of ligament
damage among harvested Fulvia mutica on
cultivation examination. Closed column indi-
cate large damaged ligament (4). Slashed
column indicate small damaged ligament (+).
Open column indicate normal ligament (—).
Large cockles; =85 mm in shell length and
=150 g weight of whole body. Middle cockles ;
=130g in weight of whole body. Small
cockles; =100 g to <130 g in weight of whole
body. Other cockles; <100g in weight of
whole body.
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Table 2 Incidence of shells with damaged ligaments among Fulvia mutica in cohabitation experiments 1 and 2 with

Mantellum hirasei and Chaetopterus variopedatus

Initial Final

Group Date Number of Number of . Occurrence rate of
I\Il-umclﬁr Shﬂ(}l lel;gth Mantellum Chaelopterus SI;WE;EI) Shc(l] Icr;gth shell that damaged
gregore o hirasei  variopedatus T2'C o ligament

Control 27 Sep.-2 Nov. 2004 35  33.4+34% — 100.0  39.0+3.2 17.1%
Cohabitation 1 27 Sep.-2 Nov. 2004 35 33.4+3.4 57*2 91.4 38.5+35.8 71.9%
Cohabitation 2 27 Sep.-2 Nov. 2004 35 33.4x34 43 94.4 39.8+3.4 8.8%

*! Mean+8D. *? Mean shell height of Mantellum hirasei with standard deviation is 12.74 1.5 mm.
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