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Table. 1 Measured Concentration of Choline chloride during a 21-day Exposure

of Daphnia magna under Semi-Static Test Conditions

Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 0 day lday
mg/L new old new old
__Gontrol ______ NB. ND. T~ S
sz 31 31 A
o o1 ______ o1 ____ T
Y T N w03
100 104 101 104 101
Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 10 day 11 day
mg/L new old new old
__Control _ ND._______  ND______ _~—~-° T .
sz 33 _____ 25103 ____ 18 ____
a0 wes 81 13 sl
Y R N U A T
100 104 87.0 104 87
Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 20 day 21 day
mg/L new old new old
__Control | ND.___ ND. [
Y 32 _______ Le a0 59
o 09 66 ____ 0 66 _____
B S A U S B
100 101 77.3 101 77

new : freshly prepared test solution

old : test solutions 24 hours after freshly prepared
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Table 2-1 Cumulative Number of Dead Parental Daphnia magna

Nonimal Days
Conc.
(mg/L) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 2 2 2 2 2 2 2
32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table 2-2 Mortality (%) of Parental Daphnia magna
Nomina Conc. Days
(mg/L) 1 2 4 7 14 21
Control 0 0 0 0 0
3.2 0 0 0 0 0
10 0 0 0 0 10 20
32 0 0 0 0 0
100 0 0 0 0 0
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Figure 1 Cumulative Numbers of Dead Parental Dapfnia magna
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Table 3 Time (days) to First Brood Production

Vessel Nominal Concentration (mg/L)

No. Control 3.2 10 32 100
1 8 8 8 7 15
2 8 9 8 8 10
3 8 7 9 8 11
4 8 8 11 8 11
5 8 8 8 8 11
6 8 10 8 11 9
7 8 7 7 7 11
8 7 8 11 11 12
9 10 11 8 11
10 8 8 7 11
Mean 8.3 7.9 8.9 8. 11.2
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Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult (XF1,/P)
Nominal Measured Days
Conce. Conc.

(mg/L) (mg/L) 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Control Control 0 0 1.0 11.8 12.0 14.0 36.5 36.6 43.0 66.4 66.4 74.2 105.9 106.1 111.5 140.0 140.0
3.2 2.83 0 0 4.8 10.6 11.0 24.0 37.6 37.6 50.1 67.2 67.2 82.4 106.5 106.5 116.9 146.0 146.0
10 9.00 0 0 0.1 8.3 9.0 9.9 32.6 32.8 39.8 63.5 63.5 70.3 103.8 103.9 109.5 142.0 142.0
32 30.2 0 0 3.7 88 8.8 13.3 30.6 30.7 41.4 583 58.3 72.4 94.1 94.1 115.4 136.1 136.1
100 95.5 0 0 0 0 0.3 0.8 2.7 4.1 41 56 7.5 89 9.5 1.8 1.8 11.8 11.8
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Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (XF1,P) during 21 days
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Table 5 Calculated LC50 Values for Parental Daphnia magna

Exposure LC50 95% Confidence limit Statistical
period method
(day) (mg/L) (mg/L)

21 > 95.5 - -

Table 6 Calculated EC50 Values for Inhibition of Reproduction

Exposure EC50 95% Confidence limit Statistical
period me thod
(day) (mg/L) (mg/L)

21 58.9 37.7 ~ 83.7 Probit
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Table 7 Cumulative numbers of juveniles produced per adult alive for 2ldays

Nominal Concentration, mg/L
(Measured Concentration, mg/L)

Vessel No. Control 3.2 10 32 100
(2.83) (9. 00) (30. 2) (95. 5)
1 162 150 D 140 13
2 151 136 147 147 12
3 152 143 125 114 5
4 142 150 D 168 12
5 150 154 139 125 11
6 136 124 151 125 12
7 128 152 152 142 10
8 118 140 129 129 17
9 121 162 140 149 1
10 140 149 153 122 15
Mean 140. 0 146. 0 142.0 136. 1 11.8
S.D. 14. 4 10.7 10. 7 16.1 3.2
Inhibition ratio (%) -4.3 -1.4 2.8 91.6
‘Significant difference N. S N.S N. S *
D - Were not calculated because the parental Daphnia magna was dead

during a 21-days testing period
N.S :Indicate a no-significant difference by Dunnett multiple comparison
procedure
* ‘Indicate a significant difference by Dunnett multiple comparison

procedure
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Table 8 Temperature during a 2l1-day Daphnia magna Reproduction Inhibition
Test (Semi—Static Test)

Temperature, °C

Nominal Concentration  (mg/L)

days Control 3.2 10 32 100
0 new 20. 7 20.7 20. 8 20.9 20. 8
1 old 21.0 20.8 20. 8 20.8 21.0

10 new 20.6 20.4 20. 3 20. 4 20.6

11 old 20. 6 20.6 20.5 20.7 20.6

20 new 20.8 20.6 20. 8 20.8 20.7

21 old 20. 8 20. 7 20. 8 20.9 20.8

new @ freshly prepared test solution

old : test solutions after 24 hours exposure

Table 9 Dissolved Oxygen Concentration(D.0.) during a 21-day Daphnia magna
Reproduction Inhibition Test (Semi-Static Test)

D. 0. (mg/L)
Nominal Concentration  (mg/L)
days Control 3.2 10 32 100
0 new 8.1 8.1 8.1 8.1 8.1
1 old 7.9 8.1 7.3 7.8 8.0
10 new 8.0 7.9 7.9 8.0 7.9
11 old 7.8 7.7 7.8 7.6 6.7
20 new 8.0 7.9 7.9 8.0 8.0
21 old 7.9 7.9 8.0 7.5 7.0

new @ freshly prepared test solution

old : test solutions after 24 hours exposure
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Table 10 pH during a 21-day Daphnia magna Reproduction Inhibition Test (Semi-
Static Test)

pH
Nominal Concentration  (mg/L)
days Control 3.2 10 32 100
0 new 7.3 7.4 7.4 7.4 7.4
1 old 7.5 7.4 7.3 7.2 7.2
10 new 7.4 7.4 7.4 7.4 7.4
11 old 7.6 7.7 7.6 7.5 7.1
20 new 7.3 7.3 7.4 7.4 7.4
21 old 7.3 7.4 7.2 7.0 7.0

new : freshly prepared test solution

old : test solutions after 24 hours exposure

Table 11 Total hardness (as CaCO,) during a 21-day Daphnia magna Reproduction
Inhibition Test (Semi-Static Test)

Total hardness (as CaC0,) (mg/L)

Nominal Concentration  {mg/L)

days Control 3.2 10 32 100
0 new 37 36 37 36 36
1 old 34 34 34 35 28

10 new 24 23 24 24 24

11 old 23 23 23 23 23

20 new 28 29 28 28 28

21 old 28 28 28 28 28

new : freshly prepared test solution

old : test solutions after 24 hours exposure
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Water Quality of Dilute Water

Parameter

Coliform group bacteria
pH

BOD

CoD

Mercury

Copper

Cadmium

Zinc

Lead

Aluminium

Nickel

Chromium

Manganease

Tin

[ron

Cvanide

Free Chlorine
Bromide ion
Fluoride

Sulfide ion
Ammonium ion
Arsenic

Selenium
Evaporation residue
Electric conductivity
Total hardness (as CaC0,)
Alkalinity

Sodium

Potassium

Calcium

Magnesium

Total organophosphorous pesticide

Herbicide Simazine
Herbicide Thiobencarb
Fungicide Thiuram

Sampling Date

1999.02.02

Concentration
N.D.
8.1 ~
<0.5 mg/L
0.5 mg/L
<0. 0005 mg/L
<0.01 mg/L
<0. 002 ng/L
<0.01 mg/L
<0. 005 me/L
<0.02 ng/L
<0. 005 ng/L
<0.05 me/L
<0. 02 ng/L
<0.1 ng/L
<. 1 mg/L
<0.1 ng/L
<0.05 Lme/
<0.2 ng/L
0.04 ng/L
<0.5 ng/L
<0.03 ng/L
<0. 005 ng/L
<0. 005 ng/L
61 ng/L
7.4 nS/m
25.8 ng/L
29.5 mg/L
5.6 mg/L
1.1 mg/L
8.1 ng/L
1.8 ng/L
<0.003 ng/L
<0. 0003 ng/L
<0. 002 ng/L
<0. 0006 ne/L
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Appendix 3-1 Resull of Reproduction Test (Test Chemical : Choline chloride)

Contral
Time
Rep. /10 /i1 /12 . 113 /14 /15 7/16 /11 /18 7/19 7/20 1/21 7/22 /23 7/24 1/25 1/26 1/21 1/28 1/29 1/30
No. id 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d 15d 16d 17d 184 19d 20d 21d  Tota]
P generation Live 1 1 1 1 1 1 | 1 1 1 1 1 i 1 1 1 1 1 ! | 1 -
1 F1 generatior Live 0 0 0 0 0 0 0 14 0 0 29 0 0 27 0 0 50 0 0 42 0 162
Cumulative reproductivity 0 0 0 0 0 0 0 14 14 14 43 43 43 10 10 70 120 120 120 162 162 162
P generation Live 1 1 -1 1 I ] 1 ] 1 1 1 1 ! 1 1 1 1 1 1 1 [
2 F1 generatior Live 0 0 0 0 0 0 0 15 0 0 26 1 0 31 0 0 40 0 0 38 0 151
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 4] 42 42 73 73 73 113 113 113 151 15] 151
P generation Live 1 1 | ] 1 1 1 ] ] 1 1 1 1 1 1 1 ] 1 I ] 1 -
3 Tl generatior Live 0 0 0 0 0 0 0 15 0 0 28 0 0 29 0 0 42 0 0 38 0 152
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 43 43 43 72 72 72 114 114 114 152 152 152
P generation Live 1 1 1 1 1 1 1 1 1 1 { i 1 | 1 1 1 1 1 1 |
4 F1 generatiol Live 0 0 0 0 0 0 0 12 0 0 25 0 0 27 0 0 44 0 0 34 0 142
Cumulative reproductivity 0 0 0 0 0 0 0 12 12 12 37 37 37 64 64 64 108 108 108 142 142 142
P generation Live 1 ) I 1 1 1 1 1 1 ! 1 i 1 1 1 1 I 1 1 1 I -
5 F1 generatior Live 0 0 0 0 0 0 0 il 0 0 29 0 0 34 0 0 38 0 0 38 0 150
Cumulative reproductivity 0 0 0 0 0 0 0 11 il 11 40 40 40 74 74 74 112 112 112 150 150 150
P generation Live I 1 1 i 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 -
6 F1 generatior Live 0 0 0 0 0 0 0 13 0 0 24 0 0 31 0 0 30 2 0 36 0 136
Cumulative reproductivity 0 0 0 0 0 0 0 13 13 13 37 37 37 68 68 68 98 100 100 136 136 136
P generation Live 1 1 1 1 1 ] 1 1 1 1 1 1 ] 1 1 1 1 1 1 ] 1 -
7 Fl generatior Live 0 0 0 0 0 0 0 15 0 0 19 0 0 29 0 1 31 0 0 33 0 128
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 34 3 34 63 63 84 95 95 95 128 128 128
P generation Live 1 1 1 ] 1 1 1 ] i 1 1 1 ] i 1 1 1 1 1 ! 1 -
8  Fl generatior Live 0 0 0 0 0 0 10 2 0 18 2 0 33 0 0 35 3 0 0 15 0 118
Cumntative reoroductivity 0 0 0 0 0 0 10 12 2 20 32 32 85 65 65 100 103 103 103 118 1.8 118
P generation Live 1 1 1 | 1 | 1 I 1 1 I I 1 1 1 1 I 1 1 | I -
9 Fl generation Live 0 0 0 0 0 0 0 0 0 4 19 0 31 0 0 39 0 0 20 § 0 121
Cumulative reproductivity 0 0 0 0 0 0 0 0 0 4 23 23 54 54 54 93 93 93 113 121 121 121
P generation Live 1 1 1 1 ] ] 1 1 ] ] 1 1 1 ] 1 1 | 1 1 I 1 -
10 Fl generatior Live 0 0 0 0 0 0 0 11 0 0 24 0 0 26 0 3 39 0 34 3 0 140
Cumulative reproductivity 0 0 0 0 0 0 0 11 1 11 35 35 35 61 61 64 103 103 137 140 140 140
The time (days) to first brood: 1. 8 days. 2. 8 days, 3 8 days, 4 8 days. 9: 8 days

6. 8 days, 7 8 days. 8. 7 days, 9: 10 days, 10 8 days



Appendix 3-2 Result of Reproduction Test

(Test Chemical : Choline chloride)
3.2 mg/L

Time
Rep. /10 /11 /12 - 1/13 7/14 /15 7/18 /11 /18 /19 1/20 7/21 1/22 7/23 1/24 /25 1/26 /21 1/28 7/28 7/30
No. 1d 2d 3d 4d ad 6d 7d 8d 9d 10d 11d 12d 13d 14d 15d I 17d 18d 19d 20d 21d _ Total
P generation Live 1 ! 1 1 ! 1 1 1 1 | 1 i 1 1 1 1 ! 1 1 I 1 -
] F1 generation Live 0 0 0 0 0 0 0 16 0 0 24 0 0 27 0 0 45 0 0 38 0 150
Cumufative reproductivity 0 0 0 0 0 0 0 16 16 16 40 40 40 67 67 67 112 112 112 150 150 150
P generation Live 1 1 | 1 1 1 1 1 1 t 1 1 1 1 I I 1 1 1 1 I -
2 F1 generatior Live 0 0 0 0 0 0 0 0 2 22 5 0 31 0 0 35 0 0 4] 0 0 136
Cumylative reproductivity 0 0 0 0 0 0 0 0 2 24 29 29 60 60 60 95 95 95 136 136 136 136
P generation Live 1 1 1 1 1 1 ] 1 1 | 1 1 1 1 1 1 1 1 1 i 1 -
3 F1 generatior Live 0 0 0 0 0 0 9 5 0 0 24 0 0 30 0 0 40 0 0 35 0 143
Cumulative reproductivity 0 0 0 0 0 0 9 14 14 14 38 38 38 68 68 68 108 108 108 143 143 143
P generation Live 1 1 1 1 1 1 1 i 1 | I 1 ) 1 ] 1 ] 1 1 1 1 -
4 F1 generatior Live 0 0 0 0 0 0 0 15 0 25 0 0 28 0 0 40 0 0 42 0 150
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 40 40 40 68 68 68 108 108 108 150 150 150
P generation Live 1 o1 1 I ] 1 1 1 1 1 1 1 1 1 1 1 I 1 1 ] I -—
5 FI generatior Live 0 0 0 0 0 0 0 10 0 27 0 0 32 0 0 43 0 0 2 0 154
Cunulative reproductivity 0 0 0 0 0 0 0 10 10 10 37 37 37 69 69 69 112 12 112 154 154 154
P generation Live 1 1 1 1 1 1 1 1 ] | 1 ! 1 1 ] 1 1 1 1 1 1 -
6  Fl generation Live 0 0 0 0 0 0 0 0 0 25 3 0 0 24 0 0 37 0 0 3% 0 124
Cumulative reproductivity 0 0 0 0 0 0 0 0 0 25 28 28 28 52 52 52 89 89 89 124 124 124
P generation Live 1 1 1 1 1 I I 1 1 i ] 1 1 1 1 i 1 1 1 1 1 -
7  FI generation Live 0 0 0 0 0 0 12 1 0 22 4 0 33 0 0 39 0 0 0 41 0 152
Cumyiative reproductivity 0 0 0 0 0 0 12 13 13 35 39 39 72 72 72 111 11l in 111 152 152 152
P generation Live 1 I 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 I -
8 F1 generatior Live 0 0 0 0 0 0 0 I} 0 0 24 0 0 30 0 0 36 0 0 39 0 140
Cumulative reproductivity 0 i} ¢ 0 0 0 0 11 )il 11 35 35 35 6y 65 65 101 101 101 140 140 140
P generation Live 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 -
9 Fi generatior Live 0 0 0 0 0 0 13 0 0 30 0 0 27 0 0 45 0 0 28 19 0 162
Cumulative reproductivity 0 0 0 0 0 0 13 13 13 43 43 43 70 70 70 115 115 115 143 162 162 162
P generation Live i 1 1 1 1 1 1 1 i 1 1 1 1 1 ] 1 1 ! 1 1 1 -
10 F1 generatior Live 0 0 0 0 0 0 14 0 0 33 0 0 34 0 0 33 0 0 35 0 0 149
Cupujative reproductivity 0 0 0 0 0 0 14 14 14 47 47 47 81 81 8t 14 114 114 149 149 148 149
The time (days) to first brood: 1 8 days, 9 days, 3. 7 days, 4; 8 days. 5. 8 days
6. 10 days, 7. 7 days, 8: 8 days. 9; 7 days, 10: 7 days



Appendix 3-3 Result of Reproduction Test

(Test Chemical : Choline chloride)

10 mg/L
Time
Rep. /10 /4 /12 - 1/13 7/14 7/15 /16 11 7/18 /19 1/20 1/21 1/22 1/23 7/24 7/25 1/26 1/21 7/28 /29 7/30

No. 1d 2d 3d 4d 5d 6d d 8d 3d 10d 11d 12d 13d 14d 15d 16d 17d 18d 19d 20d 21d  Total
P generation Live 1 1 1 1 1 I ] 1 1 0 0 0 0 0 0 0 0 0 0 0 0 —

1 F1 generatior Live 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 13
Cumulative reproductivity 0 0 0 0 0 0 0 13 13 13 13 i3 13 3 13 13 13 13 13 13 13 13
P generation Live i 1 1 ] 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

2 F1 generatior Live 0 0 0 0 0 0 0 15 0 0 21 0 0 33 0 0 43 0 0 35 0 147
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 36 36 36 69 69 69 112 112 112 147 147 147
P generation Live 1 ] 1 ] ] 1 ) ] 1 1 ] 1 ] ] 1 1 1 ] 1 1 1 ---

3 Fl generatior Live 0 0 0 0 0 0 0 0 9 4 14 0 30 0 0 11 26 0 0 31 0 125
Cumuiative reproductivity 0 0 0 0 0 0 0 0 9 13 27 27 57 57 57 68 94 94 94 125 125 125
P generation Live 1 1 1 ] ) 1 1 1 1 1 1 1 1 ! 0 0 0 0 0 0 0 -

4 F1 generatioy Live 0 0 0 0 0 0 0 0 0 0 24 0 18 20 0 0 0 0 0 0 0 60
Cumulative reproductivity 0 0 0 0 0 0 0 0 0 0 24 24 40 60 60 60 60 60 60 80 60 60
P generation Live 1 i 1 1 1 I ! 1 1 1 1 1 1 ) 1 I | 1 i 1 1 -

5  Fl generation Live 0 0 0 0 0 0 0 8 0 0 27 0 0 31 0 0 38 0 0 35 0 139
Cumulative reproductivity 0 0 0 0 0 0 0 8 8 8 35 35 35 66 66 66 104 104 104 139 139 139
P generation Live 1 1 1 1 1 I 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 -

[ F1 generatior Live 0 0 0 0 0 0 0 13 0 0 23 0 0 30 0 0 40 0 0 45 0 15
Cumyiative reproductivity 0 0 0 0 0 0 0 13 13 13 36 36 36 66 66 66 106 108 106 151 151 151
P generation Live ! 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 -

7  FI generatior Live 0 0 0 0 0 0 ] 15 0 0 25 1 0 29 0 0 41 0 0 40 0 152
Cumulative reproductivity 0 0 0 0 0 0 ] 16 16 16 41 42 42 n il n 12 112 112 152 152 152
P generation Live 1 ] 1 ] 1 I 1 1 1 ] I 1 1 1 1 1 1 1 1 1 1 -

8  FI generation Live 0 0 0 0 0 0 0 0 0 0 22 0 0 32 0 0 38 1 0 36 0 129
Cumulative reproductivity 0 0 0 0 0 1 0 0 0 0 22 22 22 54 54 54 92 93 93 129 129 129
P generation Live 1 1 1 1 1 1 1 1 ] i ! 1 1 | 1 1 1 ] 1 1 1 -

9 F1 generatior Live 0 0 0 0 0 0 0 0 0 0 26 0 0 34 0 0 42 0 0 38 0 140
Cumulative reproductivity 0 0 0 0 0 0 0 0 0 0 26 26 26 60 60 60 102 102 102 140 140 140
P generation Live 1 1 1 1 1 1 | 1 1 i 1 ) 1 1 1 1 1 i 1 1 1 -

10 FI generation Live 0 0 0 0 0 0 0 14 0 0 24 0 26 ! 0 43 0 0 45 0 0 153
Cumulative reproductivity 0 0 0 0 0 0 0 14 14 14 38 38 64 65 65 108 108 108 153 153 153 153
The time (days) to first brood: 1 8 days, 2. 8 days, 3. 9 days. 4 1] days, 5: 8 days

6. 8 days, 7 7 days, 8. 11 days, 9: 11 days, 10: 8 days



Appendix 3-4 Result of Reproduction Test (Test Chemical : Choline chloride)

32 we/L
Time
Rep. /10 /1 /12 - 1/13 1/14 1/15 7/16 7711 /18 /18 1/20 1/21 1/22 7/23 7/24 1/25 1/28 1/21 1/28 7/29 /30
No. 1d 2d 3d 4d 5d 6d d 8d 9d 10d lid 12d 13d 14d 15d 16d 17d 18d 19d 20d 214 Total
P generation Live 1 f 1 1 1 | 1 1 1 1 1 1 1 1 1 { 1 1 1 1 1 -
1 Il generation Live 0 0 0 0 0 0 13 0 0 21 0 0 29 0 0 39 0 0 38 0 0 140
Cumulative reproductivity 0 0 0 0 0 0 13 13 13 34 U 34 63 63 63 102 102 102 140 140 140 140
P generation Live 1 1 I 1 1 ] 1 1 1 ] 1 1 1 1 1 1 1 1 1 i 1 -
2 F1 generatior Live 0 0 0 0 0 0 0 1 0 0 25 0 0 30 0 4 34 0 43 0 0 147
Cumulative reproductivity 0 0 0 0 0 0 0 1 11 11 36 36 36 66 66 70 104 104 147 147 147 147
P generation Live 1 1 ] 1 1 1 1 ] 1 | 1 1 ] 1 1 1 1 1 1 ] 1 ---
3 Fl generatior Live 0 0 0 0 0 0 0 3 0 0 16 1 0 25 0 0 27 0 0 42 0 114
Cumulative reproductivity 0 0 0 0 0 0 0 3 3 3 19 20 20 45 45 45 72 72 72 114 14 114
P generation Live 1 ) 1 1 1 1 | 1 1 ! 1 1 1 1 1 1 | 1 1 1 1 -
4 Fl generatior Live 0 0 0 0 0 0 0 14 0 0 26 0 0 29 0 0 45 0 14 40 0 168
Cumulative reproductivity 0 0 0 0 0 0 0 14 14 14 40 40 40 63 69 69 114 114 128 168 168 168
P generation Live 1 1 ] ] 1 1 ] 1 1 1 1 1 ] I 1 1 1 1 1 1 I -
5  F1 generatio; Live 0 0 0 0 0 0 0 8 0 0 19 0 27 0 0 21 0 0 44 0 0 125
Cumulative reproductivity 0 0 0 0 0 0 0 8 8 8 27 27 54 54 54 81 8 81 125 125 125 125
P generation Live I 1 i 1 1 i 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 -
6 F1 generatior Live 0 0 0 0 0 0 0 0 0 0 21 0 0 28 0 0 3 0 0 42 0 125
Cumulatjve reproductivity 0 0 0 0 1] 0 0 0 0 0 21 21 21 49 49 49 83 83 83 125 125 125
P generation Live 1 ] ] 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 ---
7 FI generatior Live 0 0 0 0 0 0 11 0 0 7 20 0 28 0 0 34 0 0 42 0 0 142
Cunulative reproductivity 0 0 0 0 0 0 11 11 11 18 38 38 66 66 66 100 100 100 142 142 142 142
P generation Live 1 1 1 1 1 1 1 ] 1 1 | 1 ! I 1 1 1 I 1 1 I -
8  Fl generatior Live 0 0 0 0 0 0 0 0 0 0 24 0 0 31 0 0 34 0 0 40 0 129
Cupulative reproductivity 3 0 0 0 0 0 0 0 0 0 24 24 24 55 55 55 89 89 89 129 129 123
P generation Live 1 1 1 ] ] 1 1 1 ] I 1 1 1 1 1 1 1 1 ] 1 1 -
9 Fl] generatior Live 0 0 0 0 0 0 0 15 0 0 22 0 0 26 0 0 43 0 0 43 0 149
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 37 37 37 63 63 63 106 106 106 149 149 149
P generation Live 1 1 1 1 1 1 1 ] 1 1 1 1 1 ] 1 1 ] ] 1 1 ] -
10 F1 generation Live 0 0 0 0 0 0 13 0 0 17 0 0 23 0 0 37 0 0 32 0 0 122
Cumulative reproductivity 0 0 0 0 0 0 13 13 13 30 30 30 53 53 53 90 90 90 122 122 122 122
The time (days) to first brood: 1: 7 days, 2: 8 days, 3. 8 days, 4: 8 days, 5: 8 days,

6: 11 days, 7 7 days, 8; 11 days, 9: 8 days, 10: 7 days,



Appendix 3-5 Result of Reproduction Test (Test Chemical : Choline chloride)

100 mg/L
Time ]

fep. 7/10 /1 2. /13 /14 7/15 /18 /17 /18 /19 /20 /21 /22 /23 /24 /25 /28 /21 /28 7/29

No. 1d 2d 6d 8d 3d 10d 11d 12d 13d 14d 15d 16d 17d 18d 194 20d

{99
i~

P generation Live ) I I
1 Fl generatioi Live 7 0 0
Cumulative reproductivity 13 3

P generation Live
2 F1 generatior Live
Cumulative reproductivity

o — oy o —
o © - oy o —
o

I
0 0 0
2

o
oo

P generation Live
3 Il generatior Live
Cugulative reproductivity

P generation Live
4 F1 generatior Live
Cumulative reproductivity

o o — o

!
0
5
1
0
2

o e — | o —
D © — | @ —

P generation Live
5 FI generatior Live
Cumulative reproductivity

N o —lo e —|— o =l —~ —o o —

= o —
— > —
— o —

]
0
|

P generation Live
6 F1 generatior Live

]
0
Cumufative reproductivity 2

1

P generation Live
7 F1 generatior Live
Cupulative reproductivity

P generation Live
8  Fl generatior Live
Cumulative reproductivity

P generation Live
9 Fl generatior Live
Cumulative reproductivjty

P generation Live
10 FI generatior Live
Cumulative reproductivity

!
6
6
)
0
9
1
3
4
I
0
8
1
0
5
I
0
0
1 1
1 0
5 0
I 1
5 0
2 7
1 ]
4 0
8 1
1 I
0 0
8

—3
oo —loo oo —loo —loo —loo —jce —looc —|lo o -l o — A
o w —la o —luwo ~|lae oo a -

o~
Co oo oo —loo —loe —~loo —loo —loo —jlo o —loo —|A

5d
1 ]
0 0
0 0
| ]
0 0
0 0
I ]
0 0
0 0
I 1
0 0
0 0
] 1
0 0
0 0
! 1
0 3
0 3
1 1
0 0
0 0
1 1
0 0
(1] 0
) 1
0 0
0 0
I ]
0 0
1] 0

o mTooe -l oo —wo —|loo —|loe —loo —jona — o o —

1
0
0
|
0
8
}
0
)
]
0
4
1
3
5
1
0
3
1
|
4
1
7
7
1
3
4
]
0
5

cCo—leco oo oo —loo —loo —loo —jlooe ~loo —|lo o —
e = = o O e o — e o~ — e s e e ke — o e —
S = o = o — e o~ —lone —ao o= - o —

|
0
0
]
0
0
]
0
0
|
0
0
1
0
0
1
0
0
1
0
0
1
0
0
]
0
0
I
0
0

o O o om0 o —loo oo —loo —~loo oo —~lo o —|lo o —

1
0
0
1
0
0
1
0
0
]
0
0
!
0
0
I
0
0
1
0
0
1
0
0
1
0
0
1
0
0

o0 oo oo —jloo —loo —loo —loo |l —lo o —lo o -

D == =y o = o — oo — o —

A T R [ I — R e
W == O = — e s — o —
o © — = o e —loo -0 —

15

The time (days) to first brood: I 15 days, 2: 10 days, 3: 11 days, 4; 11 days. 5 11 days
6: 9 days, 7 11 days. 8. 12 days, 9. 11 days, 10 11 days





