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SUMMARY

Studies on the rate of growth, the rate of feeding and the efficiency of food conversion on the
stage of new-born fries to the near adult size for three species of cuttlefishes, Setiz esculenta,
Sepia subaculeata, Sepiclla maindroni and two species of squids, Sepioteuthis lessoniana, Euprymna
berryi were carried out in the process of artificial raising, and then argued about a feasibility of

the propagation of cuttlefishes and squids.

1. The relation between the daily age (D) and the body weight (W) of Sepia esculenta is
expressed in a logarithmic equation, log W=3.0649 log D—4.2798. The daily rates of growth
through 121 days of the raising period were 1.46 per cent for the mantle length and 1.67 per
cent for the body weight. The rapidest growth of Sepiz esculenta is observed at the stage of 1 to
4 cm in the mantle length. At that time the daily rates of growth reach 3.3 to 5.5 per cent
for the mantle length and 10.4 to 12.0 per cent for the body weight, respectively.

The growth of Sepia esculenta varies a great deal to the bait. When fed on a dead bait the
rates of growth decrease 17 per cent for the mantle length and 26 per cent for the bhody weight
compared with those fed on a live bait.

2. The relation between the daily age and the body weight of Sepiaz subaculcata is expressed
in a logarithmic equation, log W=3.7447 log D~—4.9003. The daily rates of growth through
110 days of the raising period were 1.63 per cent for the mantle length and 1.83 per cent for
the body weight. The rapidest growth of Segia subaculeata is observed at the stage of 1.5 to 9.0
cm in the mantle length. At that time the daily rates of growth reach 3.1 to 7.4 per cent for
the mantle length and 6.8 to 16.7 per cent for the body weight, respectively.

3. The rclation between the daily age and the body weight of Sepiella maindroni is expressed
in a logarithmic equation, log W=2.9332 log D—3.8224. The daily rates of growth through
133 days of the rearing period were 1.39 per cent for the mantle length and 1.51 per cent for
the body weight. The rapidest growth of Sepiclla maindroni is observed at the stage of 0.4 to
5.8 cm in the mantle length. At that time the daily rates of growth reach 4.6 to 7.3 per cent
for the mantle length and 8.5 to 15.4 per cent for the body weight, respectively.

4. The daily rates of growth on the stage of 0.5to 6.0 cm in the mantle length of Sepioteuthis

lessoniana were 4.1 to 5.9 per cent for the mantle length and 7.1 to 10.7 per cent for the body
weight.
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5. During the rearing pericd of 31 days immediately after the hatching, the daily rate of

feeding of Sepia esculenta marked 11.0 to 39.4 per cent (28.2 per cent in an average), and the

efficiency of food conversion of this species reached 9.0 to 71.0 per cent (38.7 per cent in an

average).

Even at the more growing stage of 4.5 to 6.2 cm in the mantle length, the daily rate of

feeding of three species of cuttlefishes were maintained 17.7 per cent for Sepiz esculenta, 30.8

per cent for Sepia subaculeata and 34.7 per cent for Sepiella maindroni on an average.

6. The efficiency of food conversion of cuttlefishes and squids are larger than those of other

fishes, and all the species are rapid in their growth. Four to five months are thought to be

enough for their growing into a fair commercial size.
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Table 1. Growth of Sepia esculenta fed on living food
Daily age 1* 14 19 29 45 59
lNo. of specimens 20 20 10 10 7 7
Mantle length Range 0.51—0.64 0.73—0.98 1.17—1.24 1.8—2.1 2.4—2.8 3.6—4.3
(em) Mean 0.572 0.90 0.19 1.98 2.50 4,03
B.dy weight Range 0.048—0.077 0.154—0. 248 0.33—0.44 1.1—1.8 2.1—2.9 13.0—18.0
® Mean 0.0616 0.217 0.7 1.47 2.44 15.50
Dgily age 66 77 88 93 121
No. of specimens 7 7 7 5 5
Mantle length Range 4.5—5.3 5.4—6.8 6.5-—-7.8 7.7—8.2 8.3—9.4
(cm) Mean 4,89 6.07 7.20 7.95 8.85
B.ody weight Range 14.0—24.0 22,0—44.0 45,0—57.0 58.0—78.0 115—138
() Mean 18.07 34.25 53.0 67.0 128.0
" Daily age 1% 14 19 29 45 59 66 77 88 93 121
Daily rate of Mantle length 3.43 5.52 4.97 1.45 3.34 2.75 1.96 1.55 19.8 0.38
growth (%) Body weight 8.58 20.37 11.96 3.09 10.40 2.19 5.62 3.91 4. 67 2.23
s Newly ha'ched fry o
Sdoels] RES LM, MH14e R D) 3.0649log D—4.2798 ©) whE BRI IR o
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Table 2. Growth of Sepia esculenta fed on dead focd 121 H %ol = Bk 8.3~9.4cm(FHg 8.9
Daily age 45* 59 77 88 cm), T 115~138g(128.0g)¢l @3l 2
No. of specimens 7 7 5 5 MEHNE EY WME 2 BEY HIRE
Mantle length  Range  2.4—2.8  3.2—3.3  4.3—5.3  6.2—7.1 #50. R4 1.46%, 1.67% o] 9},
(em) Mean 2.50 3.23 4.93 6.40 TR MR RET ded T O REEEA
Body weight Range 2.1—2.9 6.3—7.0 13.0-23.0 31.0—46.0 \ 1L 70 © oen
® Mean 2.44 6.77 19.00 40. 60 deirbeh Bible 45 N7l s mm2a f
Mantle 182 2 31 2.36 Bl 2 88 HZAE A9 m= KRR
Dy T > B ' ' ' she Ao RERREE B2xs 2o o
of growth (%) Body 6.71 5.7 6.59 = = = T
weight ‘ ‘ ' Ae 1L RPIICRNHR) Lk

* As far as 45day, the cutlefish fed on living foed sufficiently.
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Table 3. Growih of Sepia subaculeata fed on living food
Daily ege 1* 21 26 40 46 58 70 85 110

No. of specimens 20 10 7 7 7 7 7 7 7
Mantle length  Range  0.72—0.97 2.0-2.5 4.1—4.8 5.2—6.1 7.8—9.0 10.3—11.4 11.7—13.3 14.0—16. 4

Cem) Mean 0.872 1.55  2.25 4.66 5.77 8.46 10.93 12.43 15.00
Body weight Range 0.080—0.186 — 1.8—2.1 16.5—19.0 18.0—38.0 52.5~—80.5 106—150 164—224 302—436

@ Mean 0.1511 0.8 1.95 17.83 26,93 64.71 134.0 193.6 353.7
M

Daily rate le::;ltt}lxe 2,80 7.37  4.98 3.54 3.13 2.12 0.86 0.75
of growth (%) Ei‘ilght 6.82 16.67 11.47 6.78 6.87 5.81 2.43 2.54

* N;wa hatched fry
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Table 4. Growth of Sepiella maindroni
Daily age 1* 22 25 33 47
No. of specimens 20 10 9 7 5
Mantle length  Range 0.40—0.50 1.40—1.60 1.70—1.92 2.7-3.0 5.1—5.8
(em) Mean 0.461 1.50 1.87 2.82 5.48
Body weight Range 0.033—0.045 0.61—0.90 0.91—1.23 2.8—4.1 23.0—28.0
(6)) Mean 0.0415 0.70 1.12 3.23 25.30
Daily age 52 65 78 101 133
No gf sp;:(nm“x;; 7 7 7 7 7
Mantle length  Range 5.9—6.5 7.3—7.7 7.2—7.9 9.5—10.0 10.5—11.5
(cm) Mean 6.20 7.47 7.59 9.80 1.1
Body weight Range 28.0—41.0 45,0—49.0 51.0—56.0 96.0—100 175—241
@ Mean 32.07 47.33 54.20 98.90 191.6
Daliy age 1* 22 25 33 47 52 65 78 101 133
Mantle - . N
Daily rate length 5,05 7.30 5.05 4.58 2.47 1.43 0.12 1.10 0.39
of growth(%> 3‘;%1 8.45  15.38  12.22  11.01 4.72 4.09 1.04 2.54 1.99

* Newly hatched fry
FEINT 1330 o=

B4R 175~241 g(192 @0l Estx, 2HF BN
B 9 fEe] HmESRL 845 1.39%, 1.51%°14

Fi& 10.5~11.5cm(11.1cm),
bl T}
c}.

Table 5. Growth of Sepioteuthis lessoniana

Daily age 1* 18 43
No. of specimens 50 30 15
Mantle length Range 0.47—0.72 1.4—2.0 4.6—6.0
(em) Mean 0.559 1.70 5.20
Body weight Range 0.023—0.060 0.55—1.25 9.6—18.0
@ Mean 0.037 0.86  14.40
Daily rate of  Mantle 5,94 4.06
length
growth (%)  gog
2 10.74 7.10
weight

* Newly hatched fry

16

4. @7 E 7] (Sepivteuthis lessoniana)

HERETE e o8 ol Rftkela kT =
ob B MRS vhEbd el $kE Felm innish
ohv s F|AUF [HEESEE

BEREE £ 1E, $F5%ke 2. fF 43 ki S
BRI/ 7L BiFested ¥ AW P et K 0.5~6.0cm?
fEEel A BEY MR BARESEL % 4.1~5.9%,
7.1~10.7%¢°] g =}, #E{L#% 43 Bl = ME 4.6~6.0cm
(5.2cm), B4 9.6~18.0g(14.4g)) #etn i EMHN
oz pob bilel Hfwst % o £ HEE HIFT
& A

5. F1 237 (Buprymna  berryt)



October,

1966) H—0 2] o,

Table 6. Growth of Sepioteuthis lessoniana 2 A RS
Daily age 1* 37 67
No. of specimens 20 - 7*67 EMVMVS i
Mantle length Range 0.24-—0.28 0.55—0.90 1.20 1.40
(em)  Mean 0.263 0.77 1.29 04, 2.3~5.4
Body weight Range 0,0073—0.0115 0.35—0.80 0.95--1.35
@® Mean 0. 0094 0.59 1.23 °
Mantle =l o
Daily rate of length 2.72 1.63 4l
growth (%) Body
weight 5.38 2.34

* Newly hatched fr"
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Table 7. The growth rates, the feeding rates and the efficiency of food conversion of Sepia esculenta
fed on sufficient diet of the living mysid, Neomysis Japonica.
PN
§n Body @8 Nos. (range and Weight (range and Dzily rate of Efficiency of
weight g mean) cf fed feeding food conversion
-%‘ €9 %,1;5 mean) of fed mysid mysid (%) (%) (e
a g8 (mg) ()
1 0.063 — 3—3.5(3.1) 6.9—8. 1(7. 13) 11.0—12.9(11.3) 57.97—49, 38(56.10)
2 0. 067 3.18 3.7—4.2(3.9 8.5—9.7(9.0) 12.7—14.4(13. 4) 35.29—30. 93(33. 33)
3 0.070 4.48 6.0—9.9(7.8) 14.4—23.8(18.7) 20.6—34.0(26.7)  20.83—12.61(16.04)
4 0.073 4.29 6.1—9.3(7.3) 14.6—22.3(17.5) 20.0—30. 6(24. 0) 13.70— 8.97(11.43)
5 0.075 2.74 6.9—8.9(7.7) 16.6—21.4(18.5) 22.2—28.6(24.7) 30.12—23. 36(27. 03)
6 0. 080 6. 67 6.6—8.9(8.3) 18.3—21.4(19.9) 22.9—26.8(24. 9) 27.32—23,36(25.13)
7 0. 085 6.25 7.8—9.5(8.6) 18.7—22.8(20. 6) 22.0—26.8(24.2) 42.78—35.09(38.83)
8 0.093 9.41 7.4—9.1(8.4) 17.8—21.8(20.2) 19,2—23.4(21.7) 39,33—32.11(34.65)
9 0.100 7.53 8.6-10.0(9. 0)* 20.6—23.0(21.6) 20.6—23.0(21.6) 97.09—86. 96(92. 59)
10 0.120 20.00 8.6—10.0(9. 0)* 20.6—23.0(21.6) 17, 2--19. 2(18. 6) 97. 09—86. 96(92.59)
11 0.140 16. 65 8.6—10.0(9.0)* 20.6—23.0021. 6) 14.7—16.4(15. 4) 48.54—43. 48(46. 30)
12 0. 150 7.14 14.3-21.6(19.3) 32.9—49.7(44.4) 21.9—33.1(29.6) 60, 97—40. 24(45. 05)
13 0.170 13.32 20.0—21.3(21.00*  46.0—49.0(48.3) 27.0—28.8(28.4) 65.22—61,22(62.11)
14 0. 200 17. 65 28.3(28.3) 65. 2(65. 2) 32.6(32.6) 61.35
15 0. 240 20.00 30.6(30.6) 70.4(70.4) 29, 3(29.3) 49.72
16 0.275 14.59 - — —_ —
17 0:.320 16.38 44-—48(46) 101—110(106) 31.6—34.4(33. 1) 44, 55—40. 91(42. 45)
18 0. 365 14.05 48—56(53) 110—129(122) 30.1—35.4(33. 4 50. 00—42, 64(45. 08)
19 0.420 15.05 59—62(60) 136—143(138) 32.4—34.1(32.9) 55, 15—52. 45(54. 35)
20 0.495 17.86 62—70(66) 143—161(152) 28.9—32.6(30.7) 52.45—46.58(49, 34)
21 0.570 15.15 72—78(77) 166—180(177) 29.1—31.6(31. 1D 45.18—41.67(42.37)
22 0. 645 13.15 79--92(88) 182—212(202) 28.2—32.9(31.3) 52.20—44. 81(47.03)
23 0. 740 14.72 80—110(97) 184—253(223) 24,9—34,2(30.1) 48.91—35.57(40, 36)
24 0.830 12,18 89—120(109) 205--276(251) 24, 7--33.3(30.2) 53.66—39. 86(43. 82)
25 0.940 13.25 95—142(119) 218—325(274) 23.2--34. 6(29.2) 50. 46—33. 85(40, 15)
26 1.05 11.70 110—150(132) 297—-405(356) 28.3—38.6(33.9) 37.04—27. 16(30, 90)
27 1.17 11.42 120—160(150) 324—432(405) 27.7—36.9(34.6)  70.99—53. 24(56.79)
28 1.30 11.11 130—190(170) 351—513(459) 27.0—39, 4(35.3) 51, 28—35.09(39. 22)
29 1.48 13.85 135—205(182) 364--554(491) 24.6—37.4(33.2) 38.46—25. 27(28.51)
30 1.62 9.46 120—210(175) 324--567(474) 20.0-—35.0(29.2) 52, 47—29. 98(35. 86)
31 1.79 10. 49 100—160(143) 270—432(386) 15.1—24.1(21.6) 62,

96—39. 35(44. 04D

*Fed on the diet insufficiently
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Fig. 4. Relation among d:ily rates of feeding, daily rates of
growth and water temperature fed on the living mysid in
Sepia esculenta.

Table 8. The feeding rates of cuttlefishes, Sepia

26 Ha & EEL e HERRAAE
Figsle A FoAel, TH2Ho, o
Aeolol A & A FEA] HESF A=HEE 8 ).

FoAelo gleold MBI TR RS &5

Tont

Sepia subaculeata and Sepiella maindroni

Sepia subaculeata Sepiella maindroni

Species Sepia esculenta
Nos. of specimen 7
Date of experiment Aug. 12-14

Mantle length(cm)
Body weight (g)

4.5-5.3 (4.9)
14.0-24.0(18.1)

Water temperature (°C) 27.1- 29.8
Food Shrimp*
Daily rate of feeding( %) 17.7

7 7
Aug. 11-14 Aug. 12-14
5.2-6.1(5.8) 5.9-6.2(6.0)
18.0-38.0(26.9) 27.0-31.0(28.0)
27.0-29.8 27.1-29.8
Shrimp* Shrimp*
30.8 34.7

* Living Leander serrifer
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