Bioassay of River Water Quality in Fukuoka City by Daphnia and Alga
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1) OECD 201
2 Ac)
OECD 2029 At)
Daphnia magna
(Cressel ) 4
20 7000l ux 72 1
Tablel 1 4 25mL 2001
1L 5mL 5mL 5mL
24 Sep-pak PS2  waters
(Creasel 500mL 20mL/min
20mL 4 5 6mL/min 5
21 48 Sep-pak
5mL 0.5mL
-co(Img/L) 50 p
20 30 L GC/IMS-SIM 001p gL
3 Table 3
OECD 2019
045y m
PTFE 3 30mL GC/IMS 66
21 , 8000lux 72
Pseudokirchneriella  subcapitata 1.0x 10°cells/mL 2
21, 8000lux GC/IMS)
72 24 SPECTROMETER HP6890/Automass  sun300
UV-120-02 ABSso Ultra2 J&W SCIENTIFIC
5cm (0.25mm x 30m 025y m)
50 (Omin) 30 /min
Table 2 1 10mL 105 (@min) 6 /min 270 (2.5min)
2 4 ImL 1L 220
N1 No N1+N2  2No Nn-1+ Nn  2No
A = t1+ (to-t1) + x (tn  tn-1)
2 2 2
Ac At
IA = x 100
Ac
No = (to) cellsmL )
N1=11 (celgmL)
Nn =tn (cellgmL)
1=
th= n
Ac =
At =
IA = (%)



250 Fenthion, Maration, 6 Chloroneb, Flutolanil,
250 Iprobenphos (IBP), Isoprothiolane, Metalaxyl, Pyroquilon
He (1.0mL/min) 4 Buromobutide, Cafenstrol, Mefenacet,
Pretilachlor)
5 ’ ,T-N T-P 0.01ug/l  1.9ug/L
7 (Cd, Pb, Cr, As, Se, Zn, Cu) (Fig.®)
JIS K 0102
30mL 1mL 140 1
ICP-MS 7500-1CP-MS
(Agilent ) Table 1 Composition of stock solution for
0.001mg/L Daphnia magna
o/L
1: NaHCO:s 259
2: CaCl. 2H:0 11.76
2001 3 MgSOs 7H:0 4.93
350mL 7mL (2- )- 4. KCl 0.23
To prepare the reconstituted water, add 25mL of
UV-2100PC( ) ABSuw each solution (1, 2, 3, 4) into 1 litre volumetric
flask and fill to volume with distilled water.
T-N
T-P JIS K 0102
T-N T Table 2 Composition of stock solution for
_P AACCS Pseudokirchneriella subcapitata
( )
Stock solution 1
NH.Cl 15¢gL
MgCl. 6H20 12 gL
1 CaCl: 6H20 18 gL
MgSOs 7H20 15gL
2002 2004 goth 9
) KH2PO4 0.16 g/L
Fig.2 2002 7111 8/7 100%
Stock solution 2
2003 10%
FeCls 6H20 80 mg/L
2004 5%
N&EDTA 2H:0 100 mg/L
Stock solution 3
2 HsBOs 185 mg/L
. MnCl2 415 mg/L
2003 2004 Fig.3
ZnCl; 3 mg/L
CoCl2 6H20 1.5 mg/L
2003 53%
CuCl2 2H:0 0.01 mg/L
2004 31%
NaMoO, 7 mg/L
6 7 ( .
Stock solution 4
15%)
NaHCOs 50 g/L
3 To prepare the reconstituted water, add 10mL of
solution 1 and ImL of each solution (2, 3 and 4)
66 16 6
into 1litre volumetric flask and fill to volume with
Chlorpyrifos, DDVP, Fenitrothion, Fenobucarb,
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Table 3 Examined pesticides and moniter ions

N -
month-wee

K

Pesticides Moniter ions Pesticides Moniter ions
I nsecticides Dimepiperate 119, 145
Buprofezin 175, 258 Dithiopyr 354, 286
Chlorpyrifos 197, 199 Esprocarb 91, 162
Diazinon 179, 137 Mefenacet 192, 120
Dichlorvos(DDVP) 109, 185 Methl dymron 107, 106
Dimethoate 87, 125 Molinate 126, 187
disulfoton 89, 97 Napropamide 72, 128
EPN 157, 185 Oxadiazon 175, 258
Etofenprox 163, 183 Pendimethalin 252, 192
Fenitrothion(M EP) 125, 109 Piperophos 140, 320
Fenobucarb(bpmc) 121, 150 Pretilachlor 162, 238
Fenthion 278, 169 Propyzamide 173, 175
| sofenphos 213, 121 Pyributicarb 165, 108
Isoprocarb 121,136 Simazing(CAT) 201, 186
|soxathion 105, 177 Simetryn 213, 170
Malathion 127, 173 Terbucarb(mbpmc) 205, 220
Phenthoate(PAP) 125, 274 Thenylchlor 127, 288
Pyridaphenthion 199, 77 Tolclofos methyl 265, 267
Pyriproxyfen 136, 226 Fungicides
Thiocyclam 71, 135 Captan 79, 149
Herbicides Chloroneb 191, 206
ACN 172, 207 Chlorothalonil (TPN) 266, 264
Alachlor 160, 188 Edifenphos(EDDP) 109, 173
Atrazine 200, 215 Etridiazole 211, 183
Benflura in 292, 264 Flutolanil 173, 145
Benthiocarb 100, 125 | probenfos(IBP) 204, 91
Bifenox 189, 341 Iprodione 187, 314
Buromobutide 119, 232 I soprothiolane 189, 162
Butachlor 176, 188 Mepronil 119, 91
Butamifos 200, 152 Metalaxyl 206, 160
Cafenstrol 100, 188 Pencycuron 125, 180
Chlomethoxynil (X-52) 165, 108 Phthalide 243, 241
Chlornitorfen(CNP) 236, 319 Procymidone 96, 283
Dichlobenil 171, 100 Pyroquilon 173, 130
Dichlofenthion(ECP) 223, 279
determination limit  0.01 y g/L
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Fig.2 Immobilization rate of Daphnia magna in 2002, 2003

and 2004.
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Fig.3 Inhibition rate of Pseudokirchneriella subcapitata
in 2003 and 2004.
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Fig.4 Total concentration of Insecticides, Fungicides and

Herbicides.
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Fig.5 Immobilization rate of Daphnia magna and total
concentration of Insecticides.

4 T-N T-P
Cd Pb As
Se Cr 0.002mg/L Zn  0.013mg/L

Cu 0.004mg/L

0.022mg/L 0.0090mg/L
T-N T-P
T-N 0.81 17mg/lL T-P 0.015
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Fig.6 Immobilization rate of Daphnia magna and
concentration of Insecticides.
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Fig.7 Inhibition rate of Pseudokirchneriella subcapitata
and total concentration of Insecticides, Herbicides,

Fungisides.
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Fig.8 Inhibition rate of Pseudokirchneriella subcapitata
and concentration of Herbicides.
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Fig.9 Inhibition rate of Pseudokirchneriella subcapitata
and concentration of Fungicides.
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(Fig.8)

Fig.7,9

7 (Cd, Pb, Cr, As, Se
Zn, Cu) Zn
0.013mg/L Pseudokirchneriella
subcapitata ECso  Cu:0.03mg/L Cd  0.13mg/L

6)
0.022mg/L
(Fig.10)
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Fig.10 Inhibition rate of Pseudokirchneriella subcapitata
and concentration of Nonionic Surfactants.
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Fig.11 Inhibition rate of Pseudokirchneriella subcapitata,
concentration of Total nitrogen and Total Phosphorusx10.

10mg/L N
T-N T-P
2004 T
-N T-P Fig.11 T-N T-P
(6/7 : T-N=1.7mg/L, T-P=0.18mg/L)
(1.8%) T-N T-P
( (rTN=-0.78,
P=-078) T-N T-P
T-N T-P
T-N T-P
GC/MS

LC/MS



2002
2003
5%

0 10%

0.09ug/L
Chlorpyrifos

31%

2004

2003

10%

9/2

T-N T-P
T-N T-P

100%
2004

912 65%
Chlorpyrifos

2003 2004

53% 2004

D
28
69~73 2003

2)

29 61~65 2004
3)OECD Guideline for Testing of Chemicals 202,
Daphnia sp., Acute immobilisation Test and Reproduction
Test, 1984
4)OECD Guideline For Tetsing of Chemicals 201,
Alga, Growth Inhibition Test, 1984

5
10 1 4555, 2000
6) 30
2003
7
16 5 ,305-306 1993

—107—





