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Fig. 15 Relation between weight of an eyed egg
and body weight of hatchery-reared
female Amago salmon in 1968 ( hlack
point and solid line}, comparing with
that of collected wild female in 1967

{ broken line ).

Table 5. Result of egg taking and incubation on hatchery-reared Amago salmon.

Order of egg taking 1 2 3 4 5 i 7
operation 1 - 5 o

D el Oct. 7 Oect. 15 Oct. 22 Oct. 25 Oct. 30 Nov. 4 Nov. 8 Total
No. of stripped females SR e e
Weight of spawned eggs(g) 1,670° 37,9200 37,920 5,220 1,820 = 430 = 80 33,710
No. of spawned eggs 20,000 469,400 443,440 57,600 22,200 5,300 800 1,018,700
No. of eyed eggs 13,400 424,300 412,800 50,000 19,400 4,100 680 924,680
Weight of eyed eggs(g) 1,100 40,380 38,800 4,900 1,750 370 70 87,370
Weight of an eyed egg(mg) 82 94 a8 90 90 105 94.5
Percentage of eved eggs( %) 67.0 a0 .4 93.1 86.8 87.4 77:3 846 90.6
No. of feed up fry 7,000 205,500 229,000 47,500 12,800 3,300 340 505,440
Percent of feed up fry( %) 52.2 64,4 0.0 1 95.4 66.0 80.5 50.0 76.4
Incubation water . Max. 1758 16.6 T P ) 128l 229128

temperature( T )

Min. 10.7 10.7 10.6 B0 4.6 4.0 4.0

Date of initial feeding Dec. 10 Dec. 18 Dec. 24 Jan. 4 Jan. 14
Cumlative temperature

till initial feeding { € 810 750 730 800 770
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Table 6. Periodical changes in the sperm quantity in each treatment

of light control.
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ki = SES i Bl pasa e
& A e Sl e e
L QOct. B 25 0 316 ml 1 ml
SEaEe e 13 25 0 305
P Lo 21 25 0 294
o e f 28 25 0 295
g Nov, 4% 24 4] 07
£ Nov. 11 19 o 296
w0 i 17 19 200 300 0,5 0.25 0.1-0.2
= g 24 19 2 30 0.9 045 0.1-0.8
i = Dec. 2 19 a3z G4 023 0.1=3.9
- kSl 10 18 120 T TOER e Q0
— — 18 16 12 29 1004 0.83 = 0.3—2.1
a 5 25 15 125 e2s7 A e e e !
£ = ATy e 11 6 278 3.0 0,50 0.1—0.%
o = 23 6 269 0.8 0.45 0.4-0.5
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: i Ve 25 ji 0o itk ol [0 0.1
S 13 24 B tknon D3t 0.0 0.1
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S 28 20 1278 0FIE D 0.1
= Nov. 4* 20 T 280 DAl OO 0.1
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- Ey 10 14 130 a7 520 11T aaed ]
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& 5 25 13 lo gy 10.6 0.88 0.2—2.1
= 5 Jan.. 7 9 i ohT 3.2 046  0.1-0.9
& = 23 4 B ESTR
Feb. 10 3 0 203
4 Oct. 6 25 24 307 205 0.8 0.2-3.8
2. aEE 13 25 B aos ) BOUB il 1 T B 3
e 21 24 24 290 Teserny ol e
S nie 28 20 20 282 ST e
- No, 42l BLE i e g T e
£ Nov. 11 9 Sl 5001 2.5l 0:1=5.0
0 = 17 8 B Do 16.3  2.04 0.2-4.2
= e 24 8 it ili2n0 9.5 118 0.1-2.7
& 2 Dec. 2 8 ol 100411 48D 230
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Table 7. The number of milting males and quantity of sperm per
male in the spawning season from Oct. 13 to Oct. 28,

G No. of Quantity Quantity of
roup i
. milting male of sperm sperm per male
I 0 0 ml 0 ml
II 5 0.6 0.1
I 69 1002 L5
\ AR 84.1 i
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Table 8 Quantity of sperm and weight of testis an Nov.
4 in each treatment of light control.

Grom Fish No. B(x.ly Quantily Weight of Testis \-If-eight 1
weight af sperm  testis body weight
1 380 g Gl e 0.82%
g 360 0 1.5 0.42
: 3 320 o 3.5 1.00
1 310 0 1.8 0.58
5 290 0 5.4 1.86
Mean 332 0 3] 0.95
1 420 0 7.6 1.8l
2 370 0 11.8 2.19
i 3 305 0 7.8 240
4 290 0 8.3 2 .86
5 265 0 8.0 300
Mean 334 0 8.7 2.66
1 425 i 5.9 1.82
2 320 1.2 8.5 2.66
i 3 300 2.4 4.0 1.33
1 280 i 10.3 3.68
5 260 o 10.0 3.84
Iean 297 T 7.7 267
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Fig. 18 External appearance of body and tes-

tis of male fish examined on Nowv. 4,1969,

Fish in Group [, which had been treat-
ed through light control from Sep. 1,
shows no darkish body colour and un-
derdeveloped testis.

Fish in Group II, treated from Sep.186,
shows a little darker body colour and
developed but unripe testis.

Fish in Group IIl, treated from Oet. 1,
shows the darkened body colour and
half spent testis.
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Fig. 19  Changes in cumulative mortality in each
treatment, No. 1 ( solid line ), No. 2
(dotted line), No. 3 ( broken line ) and
No. 4 (dotted broken line).
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Fig. 20 Schema of the light-control treatment
in order to regurate the maturity of
female.

Solid line means the natural daylight-
length. In the group A [broken line)
the light-length is prolonged by one
hour through lightening, comparing
with the natural daylight-length, and
in the test group B (dotted line), the
natural daylight-length was delayed by
one month.
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Fig. 22 Seasonal changes in the average egg
diameter of female fish treated through
light-control.
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Fig. 21 Seasonal changes in the gonad-somatic
index of female fish treated through
the light-control.

Open cirele and triangle mean the in-
dex in the test group A and B, and
closed cirele means the index in the

3 : . the light-control.
Open circle and triangle mean the in-

dex in the test group A and B, and
closed circle means the index in the
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Table 9. Results of egg taking and incubation.

No. of \ No. of Percentage of Percentage Average
. Average
Group  stripped ; eggs per weight of spawned of weight of
welght ;
female female  eggs to body weight eyed eggs an eyed egg
A 147 bl lanin 24.3% 82.9% 111.6 mg
B 146 627 1,452 22.9 87.0 105.9

Control 146 611 s 1,650 27.2 75.7 113.2
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Tig. 23 The difference of the spawning period
between the test group (A, B) treated
through the light-control and control
group.
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Fig. 24 Seasonal change in the water tempera-
ture for incubation.
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Table 10. Results of each incubation on the
individual fish till 12 days at 4 days
interval after maturity.

Days after Percent. Percent. Percent.

maturity hoy eyed  hatched deformed
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Table 11. Comparison of the experimental
data on the incubation of Amago
egg at different water temperature.

Na. 127°C 1457 16°C Natural

1 257 261 256 247

2 34075 1335 1 a0 k354

e 3 s ) W Sl

% 5 4 443 480 465 467

5 5 og5 278 283 286

6 198 7 1z 136 187

Total 1,747 1,898 13854 1,854

1 alie T pamhETL 2225

2 394 311 295 280

3 op 3 910 Beoagiiggel 100
T

B 4 407 435 412 48
g

2 5 o58 253 230 260

6 96 71 21 71

Total 1,539 1,586 1,151 1447

1 6 1 25 =

2 23 18 15 95

i = % 3 11 26 27 57

e 17 25 29 95

E 2 3
s £ 2 4 4 ks 13 6
6 16 18 18 39

Total il 92 127 162

ol hiib
A 1508 1,570 1,126 1416
of alevins

Total b
gle o= 1437 1533 1,014 1,3%
of feed up fry

Total number of 16 14 94 12
deformed fish

Percentage of

; 86.1 816
eved eggs (%)

{42}
o
o
-
o
oo

Percentage of
abnormal eyed 5.6 2 e A TR TR
eggs (%)

Percentage, ,
(%)
hatched ;

90,2 984 965 974

Percentage of .
ercentage of o0y 933 948 808 967
feed up fey

Percentage of

defcrmed (%)
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Table 12. Composition of test diet and nutritive
component of two diet.

Commercial

Composition of test diet Compaonent, Test diet i
_if;u';hite fish meal .85% Mois-ture : 8.8% 10.7% T
Yeast 5 Protein Bl 46.9
Wheat meal 28 Fat b5 4.5
HE_L]VE r’s vitamin 5 i 1.5 15
mixture
E feed (E 5%} 0.5 Carbohydlate  19.2

Ascorbic acid

0.5 Fiber
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Table 13. Results on the rearing of adult fish under each test diet.

Experiment No. : I ) 2

Test No. 1 2 3 4 1 3
Tnikal ' ;
Number of fish 310 310 158 155 85 82
Weight (kg) 20 20 10 10 10 10
Average weight (g) BARE G BERR AR B R N SRR D
Final

Number of fish gRE, DRl T 30 AR 65 50
Weight (kg) 43.77 41.50 20.90 23.43 22.30 24.40
Average weight (g} 165.2 157.:2: 1636 149.6 . 4343 339

Na. of died fish 42 37 15 9 6 5
Weight of died fish : (g 23332073 ] ded 1435 10533

MNo. of accidental
died fish

Weight of accidental

175 0 0 0 1601 122
died fish (g) ' 5

Total weight of

: 47407 47677 24087 23954 28721 29514
fed diet (g)

Total production (g) 23945 21800 13400 11300 13901 15626
Arranged : f

el o letion,, (o) 26381 24571 14511 12084 18108 16844
Mortality (%) il e e e
Survival rate (%) g5 5 aanen. OnEEne0p b gl 2 080
Conversion factor (%) SQLE. L AR 85 AR g2 4R W B2 G
f;fj:ffin o (%) 6 BLE 602 504 62.9 538
Growth multiple 2.56 0 248 L ZUn0E0 PURNE R 2LOTH B2 TR
No. of lost fish == =4 0 =&t = 10 0
Weight of lost fish  (g) 113 998 0 320 3430 0

e

T ————————————



Table 14. Mortality of adult fish in each test group
during the spawning period.

Experiment No. 1 2
Test No. 5 1 2 3 4 2 _1 3
o Female 87.1 88.0 89.1 84.7 98.0 100.0
Male 91.1 90.7 95.6 8.4 100.0 100.0
AL, 52 (alEE - L BT S o i el DA T e A0 o 12 9, o A0 o DY i SN
LIz, =0=2, A 7+%0 L EEINE - R BT & IINT 5 & fkEhE s b2,
w Y, VBB BRI SEE T B IR £ i b B R R T RN X 51 . 5% 127 L T
BT > TH > TH), SHORIWTEC- MHINIE TIA55.6 %, i G R T 13 50.4% ¢
WTREE S 2 2 4D Th -7 60.2%Th -7z, F2EMABIZOWTAHL LR

&8 ERE (R IR R TR i S5 ] A Al I i) B 362 99502 1of L T ifi Bl

PR ) & bR R & T R R TS 2 FI53.8% L pIiHEHMEIL T vz, B\ oA
&y &8 1[0 AR RN T2 S BRAT 2 480 BEDMA A2 >, AR S B39

ML THBEE2 31 & B0 | 52 @ %EHL,ﬁMWﬂBA%Tﬁm1”H%@b,
AR T L BRI, 91, T RATRL2 T8 & MRS D L b D B S A R L

ROELRERE 2oz, 52, MENARIZo DEEZ LN,
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BARHENTE 55 1 154 B o0 I Al s U ) LD EIRE N 2 T L RSO 8512098 2

Table 15. Percentage of the weight of spawned eggs to body weight
in each test group.

Eﬁ;\.qperiment No. 1 9
Test No. 1 2 3 4 1 3
Percentage (%) 2l 0o A B Sl s B o2

No. of ined
No. of examinec ad 89 43 a8 49 54
female
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Table 16. Result of egg taking and incubation in each group.

Experiment No.
Test No.

No. of stripped
female

Weight of spawned
eggs (gl

Weight of spawned
eggs per female (g}

No. of eggs

No. of eggs per
female

No. of eyed eggs

Percentage of
eved eges (%)

Average weight of
an eyed egg (mg)

Percentage of
hatch out

(%)

84 &2 43 38 49 54

31748 280689 12842 11101 37414 37418

S ps: LER ARG PR 0 R TR BT
38742 37077 17322 16541 40925 47025

461 452 403 409 836 871
32276 31692 14261 9784 33010 39853

833 Bb 5 BB .3V RIS B0 ST B

92.3 1 82.3

99.6 98.2
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Table 17. The rearing division of Amago and Biwamasu
from Jun. 10 to Oct. 11.

Tnitial

weight Ligs

Division Species

1  Amago(smalll  1.53g Order made pellet 100 +oil

(s3]

(g |

2 Amago(middle) 2.49 Commercial pellet 100 +oil
3 Amago(middle) 2.49 Order made pellet 100 +oil 5
4  Amago(large) 5.00 Order made pellet 100 +oil 5
5 Biwamasu 3.65 Order made pellet 100 +oil 5

6  Bilwamasu 3.68 Commercial pellet 100 +oil 5
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