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Gonadal maturation and annual reproductive cycle of the cultured scallop, Patinopecten yessoensis
from eastern waters near of Kangwon-do province, Korea were studied on the basis of monthly
variation of gonadosomatic indices (GSI) and histological observations of gonadal tissue.

During the experimental period, water temperature at the depth of 20 m and sunshine
duration per day were ranged from 5.3C to 18.0C and 9.4 to 14.6 hours, respectively.

GSI values of female were in a wide range from 2.8410.37 (August) to 22.66+4.38
(Apri). GSI values began to increase in March and reached the maxium in April, then
decreased rapidly. GSI values of male were in a range from 2.04+0.80 (August) to 20.46+1.49
(April) and were same tendency with female’s.

Digestive diverticula indices (DDI) of both sex reached the maximum values in December,
then decreased gradually until September. Contrary to GSI, adductor muscle indices (AMI)
of both sex were the minium values in April, but began to increase rapidly until July and
reached 47.71£3.17 (female) and 48.70+3.55 (male).

In the scallop collected hermaphroditic gonads were found. Monthly changes of oocyte
diameter were in a range from 11.3 um (October) to 73.3 um (April) and nuclear diameters
were in a range from 8.3 um (September) to 35.3 um (April), similar tendency with each
other. The changes in number of ovarian tubules were reciprocal tendency with those of
oocyte diameter and monthly number of ovarian tubules per mm® in the tissue perparation
was in a range from 51 (April) to 175 (August).

As the results, the annual reproductive cycle of the cultured scallop from eastern waters
of Korea could be classified into five successive stages . multiplicative (October), growing
(November to February), mature (March and April), spawning (April to June) and recovery
(July to September) in female ; multiplicative (October and November), growing (December
and January), mature (February to April), spawning (April to June) and recovery (July
to September) in male.
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Table 1. Monthly changes of measurement and condition factor of the cultured scallop used in the study

Month  Sex Number SL (mm) SH (mm)} SW (mm) TW (g MW (g CF
Oct. ¥ 9 79.1£24 76.8t 2.2 22.3*+14 60.5t 6.3 22.2+ 2.8 0.16310.025
1992 ) 8 79.8+2.8 78.0%f 34 219*1.2 60.0* 6.3 21.9+ 3.2 0.1601+0.011
Nov. £ 5 75.5+4.0 73.2f 35 19.6%X2.2 519+ 44 20.1+% 2.4 0.18910.038

3 15 77.4%x4.3 75.1% 3.9 20.4+2.7 54.0%* 7.6 20.7%+ 2.9 0.17710.022
Dec. £ 7 95.7+£3.5 92.5+ 45 26.0+2.3 105.1+10.3 40.7% 4.3 0.178%0.020
) 13 98.3+3.9 949+ 38 255+14 104.0* 7.5 39.0+ 3.1 0.1651£0.016
Jan. £ 8 99.9+3.0 97.1%f 3.5 27.0£3.3 113.6% 9.6 42.5+t 4.0 0.16410.021
1993 ) 11 98.2+t4.1 944+ 3.1 25.8*+2.6 105.0% 6.7 41.0% 3.6 0.17410.022
Feb. + 17 100.9+9.0 95.3+10.0 26.7+3.4 123.8123.4 47.0% 9.8 0.184+0.025
3 12 101.1£8.6 96.8+t10.9 27.7+3.1 123.9+31.1 47.3%+ 8.3 0.17710.034
Mar. £ 11 94.6+4.7 99.7t 53 29.3+2.1 127.9%18.0 559+ 6.6 0.202+0.012
> 19 94.0+5.6 974+ 5.7 279%+2.1 1149%18.6 49.0% 8.9 0.190+0.022
Apr. £ 11 109.3+6.1 104.8+ 6.1 29.3*1.5 151.9+19.6 68.5%t 7.7 0.204%0.015
3 17 105.2+4.5 101.2+ 3.4 29.5+1.9 136.5+10.5 60.4* 5.5 0.193£0.011
May ¥ 17 109.4+5.5 106.6x 5.1 30.5+2.5 146.61t23.5 66.7+ 9.1 0.188+0.017
) 13 106.9+4.8 1039+ 4.8 299+1.7 142.6+14.3 61.3+ 6.8 0.18510.012
Jun. % 4 112.2+£7.1 1199+ 5.5 31.6%2.2 169.0£229 74.2x 8.7 0.187+0.014
3 25 109.5+7.6 104.3f 49 30.3+2.6 148.7123.1 61.0%f 9.7 0.176+0.017
Jul. £ 12 113.0+7.7 106.8+14.1 30.2*+1.8 145.3+20.8 57.6*+11.2 0.16110.037
3 18 112,1£8.0 110.1+ 6.5 31.2+2.1 156.9%+22.8 64.41+12.2 0.16710.020
Aug. ¥ 18 108.3+4.4 106.0t 3.2 30.3+2.7 172.1+14.2 68.4%+ 54 0.197+0.017
£ 12 109.4+5.8 107.3+ 4.3 299+1.7 169.5+18.2 63.9+ 8.2 0.182+0.018
Sep. £ 10 118.8£5.0 113.5t 54 34.8+4.3 190.2+31.9 76.3+15.3 0.162+0.017
3 22 115.2+5.6 112.1+ 5.9 32.3%+1.6 182.5+32.1 68.2*+124 0.162+0.016

Data were represented with meantSD. SL : shell length,

SH : shell height, SW : shell width,

TW ! total weight, MW . meat weight, CF ' condition factor.
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Fig. 1. Monthly changes in water temperature
(WT), day length (hours/day) and gonadosomatic
index (GSD) in both sex of cultured scallops.
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Fig. 2. Monthly changes in digestive diverticula
index (DDI) and adductor muscle index (AMI)
in both sex of cultured scallops.
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Fig. 3. Monthly changes in oocyte diameter, nucleus
diameter and number of ovarian tubules per mm?
in the tissue preparation of ovary.
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Fig. 4. Histological identifications of the gonad stages in cultured scallops. Mu @ multiplicative stage,

G : growing stage, M [ mature stage, S
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Fig. 5. Hermaphroditic gonads observed in cultured
scallop. Arrows show oocytes of the growing stage
in the testis.
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Fig. 6. Monthly changes in proportional frequency
of gonadal stage in cultured scallops. A : female,
B : male.
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Table 2. Spawning period of Patinopecten yessoensis in_different localities

Locality (latitude) Culture method

Spawning period Reference

Yeongil Bay, Korea (36°N) Natural .Late March~early April Lee and Chang 1977
Kangwon-do, Korea (38°N) Hanging April~June Present study

Toni Bay, Japan (39°N) Hanging April~May Mori et al. 1977
Funka Bay, Japan (42°N) Sowing April~June Kawamata 1983
Lake Saroma, Japan (44°N) Hanging May~June Maru 1976

Abashiri waters, Japan (44°N) Sowing May~July Chang et al. 1985
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