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Studies on the Effective Planting of Hatchery-reared

Ayu-fish, Plecoglossus altivelis— X
Planting Effect of Hatchery-reared Ayu-fish and its [Problems

HIROSHI USUDA

This study was conducted to clarify the way of effective planting of hatchery-reared Ayu-
fish and its problems from the results of planting in the river and rearing in the pond.

To raise the recapture rate of hatchery-reared one, it was demonstrated that we had better
plant larger-sized fish which become a dominant in the hierachy with wild one.

The growth rate and fatness of hatchery-reared one were inferior to those of wild one in
the experiment of both planting and rearing. These phenomena did not seem to be related to
the daily feeding rate and the strain of spawning fish. It was suggested, therefore, that the
cause of these problems of hatchery-reared one maybe exist during the artificial seed-
production process.

The scale size of hatchery-reared one was larger than that of wild one and the scale
number of the former was fewer than that of the latter.

It was also showed that in the rearing experiment, the conversion efficiency of hatchery-
reared one was lower than that of wild one, though the daily feeding rate of hatchery-reared
one is almost the same as that of wild one.
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Table 1. General conditions of searching area in each river
Name Kodara Kataji Kadowasa
River system Nagara Nagara Kiso
Above the sea 240-360m 220-340m 272-350m
Slope 24-25/1000 27-34/1000 12-20/1000
Width 7-10m 5-10m 8-20m
Pouring water 1.33ton/sec 1.27ton/sec 1.95ton /sec
River type Bb Aa—Bb Bb

Water temp.

14.0-24.0C

14,0-24.0C 14.0-24.0C
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Fig. 1. Feeding period of each kind of foods which
were given to fingerling of Ayu fish after artificial
hatching
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Table 2. Mean weight, number,

hatchery-reared fish
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planting date and density on planted fish of
and wild fish from the Lake Biwa

Hatchery-reared

Year River name ——
Weight Number Date

Weight Number

1973 Kodara 13.1g 9000 5/10
Kataji 12.0 6700 5/4-16

1974 Kodara 122 12800 5/13-14
Kataji 121 8400 5/17

1975  Kadowasa 6.6 16800 5/7-9

1976 Kadowasa 13.8 6100 5/19

s 8.3w% 4100 5/25
1977 Kadowasa 3.58% 4200 5/25
1978 Kadowasa 8.1 5000 5/26
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Wild Tomozuri Planting
Date fishing date density(No /m?)
9000 5/10 7/1 Oz7
6650 5/4-16 7/8 07
12800 5/13-14 7/1 0.7
8400 5/17 7/14 0.8
13200 5,/23-24 7/6 1.0
3920 5/15 7/3 0.7
3900 5,25 7/3 322
5000 5/26 7/2 1.2

# ; Both the large-sized group(L ) and the small-sized group{S) were planted into the same area of the Kadowasa

River.
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Fig. 2. Relationship between the ratio of the
recapture rate and the mean weight of planted
hatchery-reared fish
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Table 3. Mean weight of planted fish, the recapture rate by "Tomozuri fishing”and the ratio
of the recapture rate of hatchery-reared fish and wild fish from the Lake Biwa.

) Hatchery-reared Wild Ratio of
Year River name - = <
Weight Rate Weight Rate recapture rate
o Kodara 13.1g 5.7% 6.0g 7.4% 0.77
= Kataji 12.0 1.8 6.7 8.8 0.20
1974 Kodara 12.1 2 | 3452 2.6 1.19
Kataji 12.1 352 2.9 2o 1.9
1975 Kadowasa 6.6 1yl 3.5 6.5 Ol
1976 Kadowasa 13.8 252 4.1 6.3 0.35
g S Lopi3:9 15422 (150
1977 Kadowasa 5(S) 0.1 5.0 302 0.03(S)
1978 Kadowasa 8.1 2.9 7.1 7.6 0.38

# ; The ratio of the recapture
fish by that of wild one.

rate is given by dividing the recapture rate of hatchery-reared
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Table 4. Growth rate in %/day from the planting day till the beginning day of “Tomozuri
fishing” on the bady weight of hatchery-reared fish and wild fish from the Lake Biwa
] Hatchery-reared Wild
Year River name - e : e
Planting Fishing Growth rate Planting Fishing Growth rate
1973 Kodara 13.1g 30.4g 1.72%/day 6.0g 29.8¢g 3.27%/day
Kataji 12.0 Ziel 1.31 6.7 28.8 2.35
1974 Kodara ez 51.8 3.03 i 3TRY 5.11
" Kataji 12.1 47.6 2.40 2.9 41.3 4.65
1975  Kadowasa 6.6 52.8 3.64 34D 50.1 6.33
1976  Kadowasa 13.8 3783 2.26 4,1 27.9 3.91
1977  Kadowasa 8.3(L) 33.8 3.60 5.0 AT 4.34
1978  Kadowasa 8.1 22.4 AT | 32.3 4.09
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Fig. 3. Relationship between the growth rate in

o

%/day and the mean weight of planted fish
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Fig. 4. Weight index of stomach content

¥

=}
Fiy

©)

SRS —az SR

ERSNiz, L7zh%> T, Table 4 TIZR»
B, ATRET 2DEREIWET 2L 0N FE
L{E-TWaED, WIFhogEd ATHRET 2
DIARFFDKRE EHWET 22 E ) KEW
ZEEEBEITIE, ERENEFA,ITHRLE

< t&‘k‘\ }: ‘l.J‘

=

PiLh,

MZDERBDEDFR E LT, ATHRET
DA RAMIPET 2 T2 v 25
EREST S0, BNSHEEREE (BRE
PR R X 100/KH ) % ~72 (Fig.4 ), 2FRi10
IR LRI SR S 4072 ATTERM 7 2 a8 i e
T IS AT 278 L T 555, 8%
LD THEILTE L v, ZDRIZIRIEE

AR DIEEII R E 37y % 27/, Wi

TOMOZURII CASTING NET

6/25 : 6/8, 21

® ® .g
o’

[ )
8
OoEoO'

©)

®
‘CX) O
%

o
o
8
e
8
e

&
%o R,
0GP O R

GG § Vg o

12 14

(weight of stomach content X 100/body weight }

of hatchery-reared fish and wild fish from the Lake Biwa
O;Hatchery-reared fish

@®;Wild fish



DENZH L D 23BN L -T2, 2Dk

2, MEDMICIEEROY & D e iE 7 <,
Lzdio THERRNDZE L oMltiE v X 5 T
hhN, BICHRHT2UENH ST,

SIEHAFDNTRIET 2 LWpET 200
WOy & ARSI B 2 IBGEE £ R L 22, Kok
RFIZ 3543 2 WRE 7 = o) L i)

i, Bl T ATR
BTk LAY, BREERE S T Idls LT A

Table

ITHRET 2% LM%, cnk iz, $oni:
ANTHET 2O IS WRET 2 £ D LK<,
MERT 2 v EfiE ST, LA L

9)

B TLRL 22k D 1c, ATIRE T 2 B0
MR EBET 2D Z N EHRTHRD E,
ANTIRE T

—HhD
LALWNPE T 2N DS B MR 4 7

e vAas
N R
MEBIEA 2 Dh L5 D EBET B 12odic, W
frEk L,

7z (Fig.5), Bk s A

T 2 DOARHL B O 5 K A, o

PERMIO N LW T 2 % WEE T 2 2
TREIZ D T ol L
B 7 e M L

11.7TH Y, MpET D

1191 iRVl 2R L 7245, 7 A 2 HORES

Table 5.

BENSTENZE SES

16

/f\l
e *\l

5 6 7 8
MESHO IS NS T I

Fig. 5. Change in the index of fatness on hatchery-
reared progeny of wild fish and wild fish from the
Lake Biwa. Vertical lines indicate the range of
95% confidence interval.
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Fatness of hatchery-reared fish and wild fish from the Lake Biwa at the

planting time and the beginning time of “Tomozuri fishing”

/ Hatchery-reared Wild
Year River name -
Planting IFishing Planting Fishing

1973 Kodara 14.1 10.6 14.2 Ie15:3

Kataji 14 .1 10.7 24 1522

Kodara 13.4 14.8 9.5 16.9
1974 Kataji 13.4 14.6 8.6 15.7
1975 Kadowasa 12.4 14.1 10.8 16.4
1976 Kadowasa 14.1 32 10.6 14.1
1977 Kadowasa 18I 14.3 12.2 14.6
1978 Kadowasa 1.7 10.8 11.9 1231

Fatness=Body weight(g) X 10°/Scaled length{em)®
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Table 6. Mean and the range of 95% confidence interval on some characteristics
of hatchery-reared fish and wild fish captured in July
Hatchery-reared Wild
Ratio of 1956 % 22.0
body depth 19.3—19.9 21.5—22.5
Ratio of 13.1% 13.9
body width 12:58—41.354: 1858 =145
Scales above 73 25.8
lateral line 16.3—18.3 25.0—26.6
Scales below 100~ 15.6
lateral line 9.4—10.6 14.8—16.4
First row scales 137 .5 %% 11T

along lateral line

135.3—139.7

169.2—174 .2

* ; significant at the 5% level compared with wild fish
%% ; significant at the 1% level compared with wild fish
Ratio of body depth; body depth X 100/body length
Ratio of body width; body width X 100/body length
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Fig. 7. Relationship between the anterior radius of
scale from caudal peduncle and the scaled length
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@®;wild fish

6. Relationship between the index of fatness
the ratio of body ‘width
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Fig. 10.Changes in the index of fatness on hatchery-
reared fish and wild fish from the Lake Biwa which
were reared in the pond
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Table 7. Feeding rate and conversion efficiency of hatchery-reared fish and
wild fish from the Lake Biwa reared under the same condition
Hatchery-reared Wild
1 2 3 4
Feeding rate (% /day)
Period 1 4.21 4.29 4.21 4.24
Period 2 4.06 4.15 3.98 3.85
Period 3 2.29 2.32 2.36 2.17
Total 359 Dot 3.66 3.66
Conversion efficiency (%)
Period 1 65.5 69.7 T5i3 82.8
Period 2 BTl 54.7 68.6 AT,
Period 3 73.8 72.8 75.8 79.9
Total 64.3 62.9 71.9 75.1

Feeding rate = Growth rate X 100/Conversion E.
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