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Study on the Fisheries Biology and Cualture of the Puffer,
Fugu rubripes (TEMMINCK et SCHLEGEL)—I.
On the Pond-culture of the Puffer

By

Toru Taxrair, Akio Mizoxami and Isao MATSUI

Utilizing the tidal pond at Umashima, Yamaguchi Prefecture, the authors have

conducted experiments on the culture of the puffer. The results obtained are as
follows.
1) In the pond are found in plenty large-sized faunas, such as Pisces, Macrura,

2)

3)
4)
5)

6)

7)

Brachiura, Liamellibranchata, Gastropoda, Octopoda, Polychaeta and Stoma-
topoda. But no remarkable differences can be seen between these faunas in the
prond and those in the outside sea.

The pond is neither deep nor large in area, surrounded by a flat land. Nothing
shelters it with little or no water flowing into it. So the temperature of the
pond-water is very much at the mercy of its environment. Such being the case,
the pond is very far from being a good place for the culture of puffers.

The fish begin to take food in 4—|5 days, when the anchovy, Engraulis
Jjaponica is given to them as food.

The tide (ebb, flow and stopping tide) seems to have much to do with the fish
taking food and sailing about.

The effect of feeding the fish in the pond is indicated by the "decreasing rate”,
as shown in Table 6 and 7, except the Ist pond in Experiment No. 1.

In 10 days after the fish being stocked in the pond, some changes are brought
about in the color of the fish, the dark blue color in the back of the fish turns
light blue. In the pond, the bottom ground of which is deep brown, the fish
become light brown in color.

The moderate temperature for the fish to live in can be estimated, as shown in

Table 6.
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Table 1. Showing the total length and the body weight at the time of stocking in each experiment.

Experi- Sord Eish Total length (cm) Body weight (g)
on ,

ment b | Standard Standard
ents number Range Mean value ! jgv?artion Range » Mean value deviation

5 31.30~33.50 31.80 0.75 460~580 510 46 .03

| 2 5 30.60~33.00 31.80 0.75 400~580 496 62.40

30.00~32.40 31.10 0.68 420~520 468 37.00

10 ] 41.00~48.50 44 .71 2.63 1120~1920 1595 32.80

I 2 10 25.00~35.20 28.10 3.98 400~ 562 442 54.05

3 10 24.30~32.50 28.66 2.65 240~ 682 432 35.76

KIS % fRPTaRER I3 EBR | CHESR L 72 5 B2 19554E10H 4 H 51956462 A15H £ TK
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6 Hidl, 12~16°COKBRATHELIZ 9B 1 BSoWAL, 508 2°CkiE % k5% 1z
BT IBHEEL 72,

BRI s 4 254 9> Engraulis japonica, 5 Scomber japonicus, <A 7
Sardinella melanosticta % F\~, BEAS I B0 JECHEHE O 18> 515 5 NI f S OV PR (38
2R) 2ELUTHREG Uz, El 1 IEBEICEL 2 BEAEY, 28 I3 5HEReEes U,

Table 2. The sorts of food given to the cultured puffer, Fugu rubripes.

Sorts Japanesa name Scientific name
Kurakakegisu Neopercis sexfasciata
Okihiiragi Leiognathus rivulatus
Genko Areiliscus interruptus
Tengikudai Apogon lineatus
Pisces Ganzobirame Pseudorhombus cinnamoneus
Shimaushinoshita Zebrias zebrinus
Kuroushinoshita Rhinoplogusia japonica
Hotaruzako Acropoma japonicum
Macrura Metapenaeopsis spp.
Brachiura Futahosiishigani Charybdis bimaculata
£ B & =B
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Fig. 1. The level of waters in both culture-pond and beach,

at the time of major and lower tide.
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Fig. 2. Variation of the water temperature in the Umashima
beach. @, outside beach ; (0, inside beach.
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Fig. 3. Relation between the water temperature fn
the culture-pond, and the atomspheric tempe-
rature. @@, .water temperature ; M4, atmos-

pheric temperature.
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Table 3. Showing the species of fish in the Oura pond.
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Japanese name Scientific name Amount
Dorome Chasmichthys gulosus
Kylsen Halichoeres poecilopterus
Bora Mugil cephalus
Suzihaze Rhinogobius pflaumi c
Sayori Hemiramphus sajori c
Unagi Anguilla japonica c
Kurodai Mylio macrocephalus +
Suzumedai Chromis notatus -+
Kawahagi Monacanthus cirrhifer +
Kusafugu Fugu niphobles -+
Oniokoze Inimicus japonicus +
Ukigori Chaenogobius urotaenia +
Asahianahaze Pseudoblennis cottoides +
Konosiro Konosirus punctatus R
Ginpo Enedrias nebulosus R
(LB O I B 2 T B 75 D, C
BRI DR % R T o o
L B - = = -
BEY s SOt 28 Ly B
BN OT, RERATES R B i::::::i:ljffﬂdjz
D7 IMIHBCIHNT, BELEREY 2 t B v
) = 5 L
EENIER, A CEERNIEE
DIRRET, {ErICEEY D b RHEOE B
e ¥ =<
iz \& < Cﬁ"f& *,E)EL} jJ:LZfK;I‘ 3 S S WS W 19 ok IJO i |‘| i Ilz bl é A
7 8
EEORB A BE LN, %@Lf‘ﬁrﬂ‘— HOUR
3 EH32.5%,  FRIEHN26.0%, Fig. 4. Relation between the water temperature of the
B =821 .9% Th b, b DM culture pond and the beach, in winter season. L,

B THALIRER T4 ) 5 758,

Y5

height water ; U, low water,

Metapenacopsis spp., 7 x%xi4 5= Charrdis
bimaculata PH T HNAD 5B, BZEHLINORPELLFHEARL TS LD EHEINS,
WEROBEIRE 2 AL EDZ T4 Ty, N, w4 702 KIZITFEETH 505, H =3,
/NS AE T X, BB 5 ~308E R0 L B UL IBAEER D L, IR TR S 1, /b
MEfE U THH D0 T 2 KL 2 O TIIERI KO,

BT T RN X A IRAEBAMA ™ I3 SEER | CHEEHRI2ZH~I5H T, 3 BHiTIRI2H,
MTIXISH T, BEEFEE 5 ~100 T8 2 BIC/RTEHEENCHZ 12,
EHEITIZ 1 BHICBOT4H, 25190, 352 CEEEZHBLIIZ, Ul Toig
BEBET, &Iz cDER] Ci312H4 8, EBRT TIRI2B10H T
DMHAIRIZTACRIERTH 5, MUKOWMRE) & BEL ORI MKR B ICEL U ic35 4, JE0

* AR RE TR RS A AT AT R
R TR R SR 4 { sl

WOKRBEYOESEEEREL LT

1 o2&

ZoTWVAEERZIORUI



9% EIE e BERRRE < A B BKEE R 8 (1)
RS ISR BIED & 5 N A DS, (h/KEE, C LI TR TS %,
b) KBOBELICHT BB AICDNT

Table 4, Variation of the beat counts of opercula and the body condition in case of up water

temperature.

\i/:;'i;. “C Time Be:pt Ocs:rrfjla Observation Nots
14 5 47.2 Normal condition, slow moving
16 5 51.3 "
18 5 53.0 ”
20 5 60.0 Pectoral fin slow moving
22 5 69.3 Caudal fin and pectoral moving
24 5 73.0 4
26 5 73.2 V4
28 5 76.2 Abnormal condition, rush about
29 5 58.0 Breath hard
30 5 — Syncopic state, convulation, die 1th. 10m. from reception

Table 5. Variation of the beat counts of oparcula and the body condition in case of down water

temperature.
Water . Beat counts .
temp. °C Time of opsrcula Observation Note
14 5 43.0 Normal cendition
12 5 43.0 7
10 5 40.5 Normal cendition, slow moving
3 5 39.5 Pectoral fin slow moving, stand still
6 5 35.0 "
4 5 24.0 Abnormal condition, lose a blance
3 5 — Die th. 40m. from reception
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Table 6. Results of the cultured puffer caught by long line fishery in the Sea of Sud, located
in the the western part of the Inland Sea of Seto (Experiment I).

\ ltems Quantity At time At time Weight- D . A r
™ Period of food of stocking | of catchin multiplication ecreasing mount o
ene . 9 . 9 uitip rate food (g)
Ponds . (%) weight (g) | weight (g) rate
Oct, 30~
1 Dec. 4 10 1070 1150 0.074 — 5240
Oct. 30~
2 Dec. 4 20 1040 926 —_— 0.109 1180
3 | Ot 0~ 30 980 885 — 0.096 6600
ec. 4

* OREH DI IR AR T 3810 T

WFELAG LT A D EELZLNA LD, <& 2 Octopus vulgaris H3
TS CEERL Tish ZhoAERFEBR/T EXZEALND,

— 97 —



95

[

& LIHE - MIE

KT 8 (1)

Table 7. Results of the cultured puffer caught by trap net and small trawl net fisheries in the
Sea of Suo located in the western part of the Inland Sea of Seto (Expsrimant II).

» ltems . . .
Quantit At ti F At t f .

\ Pericd o;aFnc»:)j/ stocrl?ierxgo cat'cni':?n; Dec::::mg /{:Aon;c(;un’c(o§
Ponds\~ (%) weight (g) weight (g) 9

{ Aug. Ei’: 0 20 17041 15957 0.063 241968

2 | Aue [1:,26: 0 10 4411 4314 0.022 37044

3 | Aug 11:53: o 5 4453 4418 0.008 17177
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Fig. 6. Qutline of the water temperature influenced on the life of puffer,
Fugu rubripes.
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