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Fig 1 Changes of gonad samatic index of
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X=Ayu—fish accelerated gonadal maturation
(O=Ayu — fish reared in natural day — length.
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Fig,2 Diameters of fertilized egg
lef t column—=Ayu—fish accelerated gonadal maturation.
right column=Ayu—fish reared in natural day—length.
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Fig,3 Total lengths of hatching fry-

1éft column=Ayu—fish accelerated gonadal maturation.
right colunn=Ayu—fish reared in natural day—Ilength.
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Fig. 4 Changes of the accumulated survival rate of yolk—sac fry.
FA=fry of Ayu—fish accelerated gonadal maturation incubated in
fresh water. FN=fry of Ayu—~fish reared in natural day—length
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Table 2 Comparisions of some characters of egg and yolk —sac
fry between Ayu—fish accelerated gonadal maturation and
Ayu—fish reared in natural day—length.

Ayu—fish accelerated | Ayu—fish reared under .
gonadal maturation (E) | natural day—length (N) comparison
diameter of egg (mm[0. 776 —0. 828 (0. 80D| 0. 887—0. 965 (0. 92D ‘ECN
rate of eyed egg (#)| 51.0—96.0 (8l.»| 75.5—96.9 ®7. 3 E=N
hatching rate (#)| 5.5—845 (650 73.9—96.9 86. EJCN
rate of dead fry at the
time of hatchi‘;’g | 23414 (122 00-65 (09 ED>N
rate of deformed fry(%)| 0. 01—32. 14 (0. 28 0.0-5.10 ©. 39 E=N
total length (mm)| 4.52—5.4 (.12 4.66—6.19 (5. 52 ECN
body weigth (m)| 0.20—0.36 (0.28| 0.25—0.54 (0. 38 EJCN
snrvival rate fresh water brackish fresh water brackish ECN
water water
1st day 100.0 100.0 100.0 100.0
5th day 985 995 99.0 100.0
7th day 55.0 65.0 65.0 93.0
9th day 5.5 19.5 10.5 36.5
10th day 0.0 5.5 4.0 18.0
12th day 0.0 1.5 0.0 5.0
13th day 0.0 0.0 0.0 0.5
15th day 0.0 0.0 0.0 0.0
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Attached Table .
Table I Some characters of egg and yolk sac fry of Ayu—fish

reared in natural day—lms_gth--

apawner NI | N2 | N3 | N& | N5 | N6 | N7 | N8| NO | NIO | N1 | Naz | N3 | N.14 | N.15 aver

No. of egg incubated . 258 203 201 =225 268 337| 399 437 648| 581 247| 135 148| 144| 273

No. of dead pre—eyed egg| 31 37 47 171 10| 42 39 107| 73 43 31 190 22 21 21

No. of dead eyed egg 0 1 1 o o 1 8 7 8 6 2 0 2 1 0

No. of hatching fry 221 165| 153 208| 258| 204| 352| 323 567 533 214 116] 124 122| 252

oAk I O I B I I

No. of deformed fry 0 1 2 0 1| 15 1l 13 5 0 1 0 0 0 0
rate of eyed egg (%) 880 818 766| 969 963| 875| 90.2| 755 887 926 874] 859 85.1| 857 923| 87.3
barching rate (%) 88.0| 8L3| 76.1| o969| 963| 872 .882| 739| 87.5| o916 866| 859| 838| 847923 867
e v ot hnting® | 04| 06l ol 05| 04| o7| o3| os| 65| oz oas o o8 o ag oo
rate nf deformed fry (%) 0| o6 13 o/ o04| 51| 03| 40 09 of 05 0 0 0 0| o087
diameter of ean 80| (000 0002 0.003| 0.003| 000 | o.00a| 0.003| G003 0008| 0.0us| G00A| 0003 0.004| G.003| 0003| bosz
o o con 2| S15) 500 00 69 1) se| sis| szl gm) S m) a9 e g s ow
boty lengn o U | 002 534l Gf| 003 nos| soa| 003| Goa| 02| Gos 00z--0.03| a4 703 003 013
body weight (%) 037| 039 040 029 o020 040/ 039| 033| 032 044 037; 054 049 038 038 038
days spent in hatching 10-14 10-13; 9-13| 10-13) 10-13| 9-12| 9-12| s-12| 9-12| 8-12) 9-12 10—1_3_.9—12 10-13 9—1_:? o

PH 17-1217-1877-18017-77}17-18|77-78 77-18|75-7718-171 76-77|77-17|17-17|1.7-18|77-79{76-77

D-0. (ec/1) |53-54|54-59/54-6350-54/54-575.1-5450-54|50-54]|47-54]47-54{50- 54)54--58/6.4-59(54-62{54-57

* standard error - . N
Table II Some charaeters of egg and yolk sac fry of Ayu—fish
accelerated gonadal maturation.

N epawner Al | A2 | A3 | a4 | A5 | A6 | AT | A8 | A8 | A10 | ALl | Aver.

No. of egg incubated 661| 1066 612 424 510 748 872 353 761 721 574

No. of dead pre—eyed egg 62 157 104 45 250 90 370 29 161 110 23

No. of dead eyed egg 94 241 124 4“4 232 93 142 26 7 59 82

No. o[-hatchim fry 505 668 384 335 28 565 360 298 523|  552| 469

T‘i’,'m‘;'fd,,?fchfi’,’;“ the 125| 132 g 12 2| 23 35| 41 26 16 16

No. of deformed fry 2 3 4 2 9 21 4 _ 4 20 1 7
rate of eyed egg (%) 906 853| 830 894 510| 880 516 o8 788 847| 960 815
hatching rate (%) 764| 626 627 79.0 55| 755 413 844| 687 766 8L7 65.0
{;"t‘i’;de;dh;'t",l“i‘r'g<%) 248 198 23 a6 71| 414 97 137 5.0 29 34 122
rate of deformed fry (%) 0.4 0.5 1.0 06 321 37 11 13| a8 0.0 15 42
o oTze| RS AT Q8 gm3 omel ool gl am s emy gwm oan
oallewn @0 | Goa|  doi|  ooo oo - | oo % 4m| 7 5% aml s
T B B - I I R
bod weight (%) 036 030 o0z o020 - 0.20 0.26f 027 032 029 o023 0.28

days spent in hatching 10-13| 10-13 10-13| 10-13| 10-13] 10-13| 10-13| 10-13| 10-14| 10-14| 10-14

PH 76-77 | 76-77 | 76-78 | 76-77 | 76-78 | 76-76 | 74-76 | 75-76 | 76-76 | 76-77| 76-78

D 0.(/1) | 49-57 | 46-57 ) 57-57 | 55-57 | 57-60 | 40-57 | 39-57 | 47-57| 47-57 51-57 | 47-57

* srandard error
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Table I Changes of the accumulated survival rate of yolk—sac
fry accelerated gonadal maturation , when hatching fry
incubated in fresh water and not given foods

spawner
clapes Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1l | Aver.
ay

0 100.0{ 100.0| 100.0{ 100.0| 100.0{ 100.0 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
1 100.0| 100.0} 100.0| 100.0| 100.0 | 100.0| 100.0 | 100.0| 100.0{ 100.0| 100.0| 100.0
100.0 100.0| 100.0( 100.0{ 94.7| 100.0{ 100.0 ( 100.0| 100.0| 100.0| 100.0| 99.5
95.0/ 100.0| 100.0{ 100.0{ 94.7| 100.0{ 100.0 | 100.0{ 100.0| 100.0{ 100.0| 99.0,
95.0 100.0| 100.0| 100.0{ 94.7| 100.0{ 100.0 | 100.0| 100.0| 100.0| 100.0| 99.0
és,o 100.0| 100.0{ 100.0{ 89.5| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 985
95.0/ 90.0| 950 90.0| 789) 100.0f 70.0| 100.0| 100.0{ 750 100.0] 90.5
95.0/ 45.0| 400| 50.0f 26.3| 85.00 450| 70.0{ 850| 150| 50.0{ 550
45.0/ 10.0 20.0{ 30.0{ 105 25.0;{ 200| 100; 400( 00| 150| 205

O |00 3 O |01 b Wi

150, 0.0 0.0 15.0( 00 0.0 50 50 15.0 50( 8.5
0.0 0.0 0.0 0.0 0.0 0oy 00

b
o

PH |79-79|7.9-80{7.9-79|7.8-79(7.9-8.0|79-81|7.9-81{7.9-79|7.9-79|79-80]7.9-80
D.O. (cc”1) |57-65[5.6-5.7|5.7-6.6|5.7-6.1|5.7-6.3|5.7-6.0| 5.7-6.05.7-6.2|5.7-6.1{3.7-5.7|5.7-6.2

Table ¥ Changes of the accumulated survival rate of yolk—sac
fry reared in natural day—length , when hatching fry
incubated in fresh water and not given foods.

spawner _ _

Slapsed\ N.1 | N4 N.5 N.6 N.7 | N.10 | N.11 | N.12 | N.13 | N.14 | N.15 | Aver.

ay
0 100.0| 100.0| 100.0 100.0| 100.0} 100.0{ 100.0(100.0 | 100.0{ 100.0{100.0 | 100.0
1 100.0| 100.0{ 100.0, 100.0| 100.0]|100.0 | 100.0|100.0 { 100.0| 100.0(100.0 | 100.0
2 100.0| 100.0( 100.00 100.0| 100.0| 95.0| 100.0|100.0 | 100.0{ 100.0|100.0 | 995
3 100.0| 100.0{ 100.00 100.0{ 100.0| 95.0 100.0|100.0| 100.0| 100.0{100.0 | 995
4 100.0| 100.0( 100.04 100.0] 100.0| 95.0 | 100.0{100.0 | 100.0| 100.0|100.0 | 99.5
5 100.0{ 95.0{ 100.0{ 100.0( 100.0| 95.0 { 100.0|100.0 | 100.0{ 100.0|100.0 | 99.5
6 100.0| 90.0{ 95.0/ 100.0| 100.0| 95.0| 100.0]100.0 | 95.0| 100.0| 950 | 97.0
7 90.0/ 25.0| 30.0{ 100.0{ 90.0{ 950 | 55.0| 850 | 250| 80.0| 40.0| 65.0
8 45.0 0.0 0.0{ 100.0{ 25.0| 50.0| 15.0| 20.0 00| 20.0( 150| 26.5
9 0.0 80.0| 15.0f 150 0.0} 0.0 50 00| 105
10 40.0f 00| 5.0 0.0 4.0
11 5.0 0 1.0
12 0.0 0.0 0.0
PH |76-82{76-80(7.6-8.1/76-8.2(7.6-8.0(7.6-81|7.6-8.0|7.6-82|7.6-8.1|7.6-8.3|7.6-83

D.O. (cg”1)(5.3-6.2|53-6.4{5.3—6.3{5.3-6.3|5.3-6.1| 5.3-6.3/5.3-6.3|5.3-6.1 | 5.3-6.1|5.3-6.2|5.3-6.3




Table V Changes of the accumulated survival rate of yolk—sac

fry accelerated gonadal maturation. when hatching fry
incubated in artificial brackish water and not given foods.

“spawner
m Al A2 A.3 A4 A6 A.7 A8 sver
_day .
0 1000 | 1000| 1000 '100.0| 100.0| 1000/ 1000| 100.0
1 1_00.0 100.0 100.0 100.0 100.0 100.0 100.0| 100.0
2 100.0 100.0 100.0 100.0 100.0 95.0 100.0 99.5
3 100.0 100.0 100.0 100.0 100.0 95.0 100.0 99.5
4 100.0 100.0 100.0 100.0 100.0 95.0 100.0 99.5
5 100.0 100.0 100.0 100.0 100.0 95.0 100.0 99.5
6 100.0 85.0 100.0 95.0 95.0 95.0 65.0 90.5
7 95.0 65.0 65.0 65.0 75.0 70.0 20.0 65.0
8 55.0 45.0 35.0 45.0 40.0 50.0 5.0 39.5
9 35.0 25.0 15.0 15.0 25.0 20.0 0.0 19.5
10 10.0 15.0 0.0 5.0 5.0 5.0 5.5
11 50 5.0 0.0 0.0 5.0 2.0
12 5.0 50 00 1.5
13 0.0 0.0 0.0
PH 7.9-80 79 - 79 | 79-81 79-8.0 79-80 | 79-80 79-80
D. 0. (cg/1)]| 5.7-62 57-63 | b5.7-64 57-6.0 | 48-57 | 57-60 | 57-59
Table VI Changes of the accumulated survival rate of yolk—sac
fry reared in natural day—length, when hatching fry
incubated in artificial brackish water and not given foods.
__Spawner
glapsed N.1 N4 N.5 N.6 N.7 N.10 N.11 sver.
ay
0 100.0 100.0 100.0 100.0 100.0 100.0 100.0{ 100.0
1 100.0 100.0 100.0 100.0 100.0 100.0 100.0f{ 100.0
2 100.0 100.0 100.0 100.0 100.0 100.0 100.0/ 100.0
3 100.0 100.0 100.0 100.0 100.0 100.0 100.0{ 100.0
4 100.0 100.0 100.0 100.0 100.0 100.0 100.0{ 1000
5 100.0 100.0 100.0 100.0 100.0 100.0 100.0| 100.0
6 100.0 100.0 100.0 100.0 100.0 100.0 100.0f 1000
7 100.0 85.0 80.0 100.0 85.9 100.0 100.0 93.0
8 80.0 20.0 60.0 90.0 55.0 95.0 80.0 68.5
9 25.0 0.0 10.0 80.0 35.0 55.0 50.0 36.5
10 10.0 0.0 65.0 0.0 15.0 35.0 18.0
11 5.0 25.0 10.0 20.0 8.5
12 5.0 20.0 0.0 10.0 50
13 5.0 0.0 0.0 0.5
14 5.0 0.5
15 0.0 ) 0.0
PH 76-81 76-8.0 76-80 | 76-8.1 76-80 | 76-80 76-81
D. O0.(cg”1)| 53-62 | 53-6.3 53-63 | 53-62 | 53-6.2 | 53-6.5 53-6.5
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