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Summary

The basic studies for seed production of the devil stinger,

Inimicus Jjaponicus, have been conducted with regard to spawning
behaviour, egg development, larval growth, survival rate, and
morphological characteristics. For this purpose, some adult devil
stinger used were kept in the indoor tank for one year and others
were collected from Mosulpo in Cheju island. The results obtained
are as followed:

1. The wild strain of devil stinger spawned thirteen times
between July 14 and July 30 in 1994. Total number of these
spawned eggs were 1,811,000 and that per fish was
estimated 139,000. The captured strain of devil stinger,
reared in the tank, spawned seven times during the same
period. in this case, total number of the spawned eggs were
425,000 and that per fish was 142, 000.

2. The floating rate was 48.9% for the wild strain and 56.2%
for the captured one: fertilization rate was 78.5% for the
former and 95.7% for the latter.

3. The diameter of eggs was 1.32%0.04 mm for the wild strain
and 1.3010.02 mm for the captured one. The more spawning
days progressed, the smaller egg diameter produced.

4. Two-cell stage of egg development was observed in 35 min,
morula stage in 2 hours and 40 min, blastula stage in 4
hours and 30 min, pectoral fin in 22 hours after
fertilization at water temperature of 26.0 to 27.6C, and
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the eggs began to hatch out from 25 hours after
fertilization.

The total length of 30-day-old larvae reached at 17.5%1.82
mm when the artificial feed was provided from the third day
after hatching (experiment A): in case of supplying the
artificial from the 16th day after hatching (experiment B),
those larvae grew up to 16.77%1.69 mm in total length during
the same period: when only artificial feed was supplied from
the beginning (experiment C), they reached at 16.52%1.60
mm in total length on the 30th day after hatching. The
growth of larvae from three different experiments was
significantly different each other at 95% significance
level. The survival rates estimated were 36.3% in experiment

A, 29.3% in experiment B, and 9.5% in experiment C.
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Fig. 1. Logitudinal view of the rearing tank used for the

experiment,
DP : drain pipe (200mm valve), EN : egg collection net-cage,
ET : egg collection tank, Hl : water level during
spawning period (hl.0m), H2 : water level of cultivation
(h 0.8m), H3 : hight of incandesent bulb (h 1.2m), IB:
incandesent bulb (30W), OF : over flow, RT : rearing tank
(¢ 4.0Xh 0.8m), SC : screen, SW: stand pipe for egg
collection, WS : water supply pipe (¢65mm).
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Table 1. Initial spawning time during the experimental period of

devil stinger, Inimicus japonicus

Date Wild female Cultured female
July 13 19:30
July 14 20: 00
July 15 19:40 19:50
July 17 19:00
July 18 18:30 19:30
July 19 19:30 20:00
July 20 17:20
July 21 20:00
July 22 19:40 19:20
July 23 20:40 19:10
July 24 20:10
July 25 19:40
July 29 19:10 19:00
July 30 19:20
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Fig. 5. The number of eggs and fertilization rates in the wild
strain of devil stinger during the spawning period of
14 ~30 July in 1994.
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Table 2.

The number of eggs spawned during the spawning period of devil stinger

No. of stocked

Floating eggs

Fertilization eggs

Number of eggs

Adult Period No. of eggs Spawned
fish Male Female Spawned Number Rate Number Rate per female
(x10%) (x10*) (x10*) (x10%)
Wild 25 13 July 14~30 181.1 94.6 48.9 75.2 79.5 13.9
Cultured 14 3 July 13~29 42.5 24.5 56.2 23.5 95.7 14.2

16 —
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captured(=) and wild(=) strain of devil stinger, during
the spawning period of 14~30 July in 1994,
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Table 3. The developmental stages of devil stinger eggs at water

temperature of 26.0 to 27.6TC

Developmental stage Elapsed time
2 cell stage (min.) 35
4 cell stage (min.) 50
8 cell stage (hours) 1:10
16 cell stage (hours) 1:30
Morula stage (hours) 2:40
Blastula stage (hours) 4:30
Formation of embryo (hours) 10:00
Formation of pectoral fin (hours) 22:00
Hatching (hours) 25: 00~




ztol& o] deli o FY4TE vehdoh | FEF 3dele AR 471+
0.52mm% AL, ZhEx|=jn] TE-Fo] AXEHL FHA HbHo] 3~4747}
Hr} olm W% @A F4EI JtEX=golo] ¥ Fo| Husix|d
A 2|8l Yol Y| Azttt FEF 4ol TheX=eulo 4~5712
FAutyol FEICHPL. 11-C). FIF 9delles HF 7.1610.58m= § 3}
o Zt&A=gu BRES 10~12708 A2 A ZetA glon, 4 yiH
2 9~11A4=2 F7}5tHTHPL. [[-D). F¥-EF 15%ell= HAMBHE o517 4|
st tHPL. I1-E). 53} 25U39] HAdH Folt Xoje 7t&x| 2]
olR 2] 27He ARVt BIIstY EES ¥ £ & VeE AEH, TIEA
o) 71 & dXe EFES WA Mot} QITHPL. II- F).

4. zx|ole] 4%

zpxjolg] HolAFE AHZAIY 71F £ Fig. 83 ol AXHF 25.5
~28.2T, BAIYF 25.5~28.1C, CA|EF 25.7~28.0CE AH+E o]
= AY ddch

RFRE 304712 AgE B Fig 9, Table 421 o] 3§ 3
Jdzf e wiYAEE FIF AAHEE7E F2 30d=] HA 17.51 £1.82mz 7}
A 2 stA Gt en, At 4BE2 0.49mZich

wjgAtEnt thRo 2 Hel cAlYF= 3 30¢xl HA16.52+1.60mnZ 7}
Ay s, A7 AR 0.45mct FEHF 16UxIFE wiPgAR
g Z3 BAETE AP T B} o] k3 A TR wEA st
of &3} 30dx] 16.77+1.69mm, Yt 4AL 0.46mmT A A, B, CA|EFTHY
g Zxto] 7h A E A THPLO0.05).

z} A g AHEFEAY AMEFY A7 FEFE vaskE A"
86.44mg, 2.86mgelul H|3tod, BAIY L 84.72mg, 2.80mgo]lil, CAIEFE
84.13mg, 8.33mg T AA2 Azl uiIAZ2 ANEII 7HE wE FFF
& 7HA ZH g3 FF3e Aol KA (P0.05) oj2itHTable 5).



HEF 0U7IR] AlHFE X|o]e] BEES rotifer, brine shrimp®] 7|2 H
ol Aol F3F 3UAMPEE wYARE FIU AXNEFI} 36.3%, FIF
16U % e vigtag g 233 BAIHEEIL 29.3%, vigAlEn thEo g F3F¥
CAl 87t 9.5% %t

AR71ZbEe] ALY AMF(NY FAE Fig. 102 Po] AN¥ER
¥=0.00377L> #*®(r=0,9950), BA®-F& W=0.00333L>***(r=0.9916), CAlgF&
¥=0. 00477L% **®(r=0.9956) % T}.



29
- A group

2 B group
28 | C group

Water temperature (C)
N
~

— \\%

Days after hatching

Fig. 8. Changes of water temperature during the experimental
period of rearing devil stinger larvae.



18

161

141

12

101

Total length (mm)

3 6 9 12 15 18 21 24 27 30
Days after hatching

Fig. 9. Growth patterns of the devil stinger larvae fed by

three different feeding regimes.




Table 4. Growth in total length of devil stinger during the

experimental period

Days Mean total length (mm)
Date after
hatching A B C

July 16 0 2.91%0.25 2.91%0.25 2.91+0.25
July 19 3 4.71+0.52° 4,4240.37° 4,35+0.38°
July 22 6 6.24+0.72° 5.85+0.67° 5.07 0. 60°
July 25 9 7.16+0.58° 7.10%0. 70° 5.77+0,72°
July 28 12 8.52+1.35 8.21%1.14° 6.86%1.35
July 31 15 9.82+0.96" 9.23+0.64° 8.65+1.41°
Aug. 3 18 12.32+1.13*°  10.80+0.87° 10.54+1.25°
Aug. 21 13.22+1.53*  12.69%0.79° 11.40+0, 95°
Aug. 9 24 14.85+0.99"  13.96%1.65° 13.87+1.68°
Aug. 12 27 16.49+2.26"  15.06%1.66" 14.36+1.33°
Aug. 15 30 17.51£1.82° 16.7711.69b 16.52%1.60°
Daily increment

in T.L. (mm/day) 0.49 0.46 0.45

Different superscripts indicate significance (P<0.05).



Table 5. Growth in body weight of devil stinger during the

experimental period

Days Mean body weight (mg)
Date after
hatching A B C

July 16 0 0.72 0.72 0.72
July 19 3 0.98 0.87° 0.85°
July 22 6 1.77 1.41° 1.40°
July 25 9 4.95 3.36° 1.78°
July 28 12 8.17" 3.87° 3.29°
July 31 15 13.28° 9.11° 8.30°
Aug. 3 18 27.38 17.11° 16.92°
Aug. 6 21 30. 28" 27.65° 28.42°
Aug. 9 24 57. 78 31.73° 32.16°
Aug. 12 27 85. 04" 50. 33" 50. 19°
Aug. 15 30 86. 44" 84.72° 84.13°
Daily increment

in B.¥. (mg/day) 2.86 2.80 2.80

Different superscripts indicate significance (P<0.05).



Table 6. Growth and survival rates of the devil stinger larvae fed by different feeding regimes during

the experimental period of July 16 to August 15 in 1994

Mean total length(mm) Mean body weight(mg) Increment Survival
Feeding No. of
regime larvae Initial Final Initial Final T.L.(mm) B.W. (mg) Number rate
A 10, 000 2.91+0.25 17.51+1.82 0.72 86. 44 14.60 85.72 3,630 36.3
B 10, 000 2.91+0.25 16.77+1.69 0.72 84.72 13.86 84.00 2,930 29.3

C 10, 000 2.91+0.25 16.52+1.60 0.72 84.13 13.61 83.41 350 9.5
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EXPLANATION OF PLATES

The eggs development and larvae of devil stinger, Inimicus japonicus.

PLATE 1

Two cell stage, 35min.
Four cell stage, 50min.

. Eight cell stage, lhr. 10min.

A.
B.
C
D. Sixteen cell stage, lhr. 30min.
E. Morula stage, 2hr. 40min.

F. Blastula stage, 4hr., 30min.

G. Formation of embryo, 10hr.

H

. Just before hatching, 25hr.

PLATE 1II
A. Hatched larva
B. Larva, 1 day after hatching
C. Larva, 4 days after hatching
D. Larva, 9 days after hatching
E. Larva, 15 days after hatching
F. Larva, 25 days after hatching
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