Evaluation of River Water Quality in Fukuoka City by Daphnia and Algae
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Summary
River water in Fukuoka City was evaluated by Daphnia immobilisation test from May to
September in 2003. Daphnia immobilization and alga growth inhibition was observed at
Muromi River. Daphnia immobilization rate in 2003 remarkably decreased as comparred
with 2002. 56 kinds of pesticides were examined. Among the those 16 kinds were detected as
six kinds of insecticides, six kinds of herbicides, and four kinds of fungicides within guideline
values. Daphnia immobilization trend was synchronized with concentration of insecticides in
2003. Alga growth inhibition was observed continuously from May to September, among the
investigating period. It was synchronized partially with the concentration of herbicides and
fungicides. Dapnia and alga might be affected, although the concentratin of pesticides were
within guideline values. Evaluation of the river water quality was possible using Dapnia and
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OECD test guidelines201 Table 1 Composition of stock solution
30m  07p m for Daphnia magna
21 , 6000lux 72 g/L
Pseudokirchneriella  subcapitata 1 3.0 ‘ArCaCl2 2H20 1176
10°cells/mL 21, 6000lux B: MgSO4 7H20 493
72 24 SPECTROMETER C: NaHCO3 2.59
UV-120-02 ABSso D: Kdcl 0.23
5cm To prepare the reconstituted water, add 25mL of
3 each solution (A, B, C, D) into 1 litre volumetric
Table 2 flask and fill to volume with distilled water.
1 3 ImL 4 10mL
045y m 1L Table 2 Composition of stock solution
1A) for Pseudokirchneriella subcapitata
OECD test guideline201
AC) Stock solution1
At) NH4CI 15¢gL
MgCl2 6H20 12 gL
1 CaCl2 6H20 18 gL
5mL 5mL MgSO4 7H20 15¢g/L
5mL Sep-pak PS2 waters KH2PO4 0.16 g/L
500mL  20mL/min 6mL/min Stock solution 2
FeCl3 6H20 80 mg/L
Na2EDTA 2H20 100 mg/L
Stock solution 3
H3BO3 185 mg/L
MnCI2 415 mg/L
ZnCl2 3 mg/L
CoCl2 6H20 1.5 mg/L
;- o CuCl2 2H20 0.01 mg/L
| [ E \ - Na2M o004 7 mg/L
| . i f ,::- Stock solution 4
_.':; T NaHCO3 50 g/l
- To prepare the reconstituted water, add 1mL of each
h!‘:"F solution (1, 2 and 3) and 10mL of solution4 into 1
. .. ] litre volumetric flask and fill to volume with
Fig 1 Sampling Station distilled water.
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Table 3 Examined pesticides and moniter ions
Pesticises Moniter ions Pesticises Moniter ions
I nsecticides Esprocarb 91, 162
Buprofezin 175, 105 Mefenacet 192, 120
Chlorpyrifos 197, 314 Methyldymron 107, 119
Diazinon 179, 137 Molinate 126, 55
Dichlorvos (DDVP) 109, 185 Napropamide 72,128
Edifenfos ( EDDP) 109, 173 Oxadiazon 175, 258
EPN 157, 185 Pendimethalin 252, 281
Fenitrothion (MEP) 227, 125 Pretilachlor 162, 238
Fenobucarb (BPMC) 121, 150 Propyzamide 173, 175
Fenthion 278, 125 Pyributicarb 165, 108
| sofenphos 213, 121 Simazine (CAT) 201, 186
| soxathion 105, 177 Simetryn 213, 170
Malathion 125, 173 Terubucarb 205, 220
Phenthoate ( PAP) 274, 246 Thenylchlor 127, 288
Pyridaphenthion 340, 199 Tolcofos methyl 265, 267
Thiocyclam 71, 135 Fungicides
Captan 79, 149
Herbicides Chloroneb 191, 206
ACN 172, 207 Chlorothalonil ( TPN) 266, 264
Benflurain 292, 264 Edifenfos (EDDP) 109, 173
Benthiocarb ( Thiobencarb) 100, 257 Etridiazole 211, 183
Bifenox 277, 199 Flutolanil 173, 281
Butachlor 176, 160 Fthalide 243, 241
Butamifos 200, 286 Iprobenphos (IBP) 204, 91
Cafenstrol 100, 188 Iprodione 187, 314
Chlornitrofen ( CNP) 317, 289 Isoprothiolane 189, 162
Chlomethoxynil ( X-52) 165, 108 Mepronil 119, 269
Dichlobeny! 171, 100 Metal axyl 206, 160
Dichlofenthion ( ECP) 223, 119 Pencycuron 125, 180
Dithiopyr 354, 286 Pyroquilon
determination limit 0.0l p g/L
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Fig. 2 Immobilisation rate of Daphnia magnha in 2002 and
2003.

-1~ Immobilization rate -@- Insectcides

Immobilization rate(%)
Insecticides (4 g/L)

DO N Om S NOTFT N IO O
HN\\HN%\HNN\HHN\\HN
N NOONNNMSMNNNYNYNONSNSNNYNYOOONS
n o © © © N~~~ O O (o2

Fig. 3 Immobilisation rate of Daphnia magna and total
concentration of insecticides.
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Fig. 4 Concentration of Insecticides.
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Fig. 5 Inhibition rate of Pseudokirchneriella subcapitata
and immobilisation rate of Daphnia magna.
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Fig. 6 Inhibition rate of Pseudokirchneriella subcapitata Fig. 7 Concentration of herbicides and fungicides.
and total concentration of herbicides and fungicides.
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