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1 Abstract |

The purpose of the study was to determine the effects of isoprothiolane, diazinon, butachlor, dimethametryn
and molinate in Selenastrum capriconutum, Scenedesmus subspicatus, Chlorella vulgaris and Nitzschia palea
during an exposure period of 72 hours. The study was carried out in according with the OECD Guidelines
for Testing of Chemicals No 201 Alga, Growth Inhibition Test. The toxicological responses of isoprothiolane
to S. capriconutum, S. subspicatus, C. vulgaris and N. palea expressed as in individual ErCsy (Median Effective
Concentration by growth rate) value, were 5.87, 9.91, 18.55 and 38.79 mg L', respectively. Diazinone to S.
capriconutum, S. subspicatus, C. vulgaris and N. palea expressed as in individual ErCso value, were 10.31,
11.44, >32 and 14.32 mg L7, respectively. Butachlor to S. capriconutum, S. subspicatus, C. vulgaris and N.
palea expressed as in individual ErCsy value, were 0.002, 0.019, 8.67 and 4.94 mg L, respectively.
Dimethametryn to S. capriconutum, S. subspicatus, C. vulgaris and N. palea expressed as in individnal ECso
value, were 0.0071, 0.011, 0.0065 and 0.009 mg L'l, respectively. Molinate to S. capriconutum, S. subspicatus,
C. vulgaris and N. palea expressed as in individual ErCsy value, were 0.44, 1.26, 48.84 and 28.52 mg L,
respectively. The sensitivities of five pesticides were different depending on freshwater alga in the order of
S. capriconutum > S. subspicatus > C. vulgaris, N. palea. Highly significant correlation (r=0.9677) based on
ErCsos were found between S. capriconutum and S. subspicatus.
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of gt 7247t ErCse& 242} 5.87, 9.91, 18.55 181 38.79
mg L"0]2l3, diazinond] S. capricornutum, S. subspicatus,
C. vulgaris 1811 N. paleao| thgt 72417t ErCsp2 217}
1031, 11.44, >32 712)1 14.32 mg L' o|9it}. Butachlor
9| S. capricornutum, S. subspicatus, C. vulgaris, 18]
N. palea°) t3t 7247t ErCse 212} 0.002, 0.019, 8.67,
3231 494 mg L'o|glth o] AL Ma $(2002)0] Hidt
butachlor®} C. vulgarisol ti3t 96 X7t ECsogt 8.61 mg L!
I gA31 . Dimethametryn® 732 S. capricornutum,
S. subspicatus, C. vulgaris 18)3 N. palead)] T3t 7247t
ErCso- 7z} 0.0071, 0.011, 0.0065 18] 1 0.009 mg L

0|6, molinate 9] S. capricornutum, S. subspicatus, C.

Table 1. Average specific growth rates and percent inhibition in average specific growth rate of freshwater algae treated with

isoprothiolane
S. capricornutum S. subspicatus C. vulgaris N. palea
mg L™ i I” mg L W Ir mg L' 1 Ir mg L’ 1) Ir
Control  0.060 0 Control ~ 0.062 0 Control  0.084 0 Control ~ 0.034 0
0.95 0.060 0 0.8 0.060 32 14 0.084 0 5 0.036 -59
1.71 0.058 33 1.6 0.062 0 19.69 0.029 62.5 9 0.033 29
3.08 0.059 1.7 32 0.061 1.6 27447  0.006 92.8 1629 0.031 8.8
5.54° 0.038 36.7 6.49 0.053 14.5 38429 0012 85.7 29.167  0.030 11.8
9.979 0.001 98.3 12.89 0.021 66.1 53789 0.021 75.0 5249  0.009 73.5

Table 2. Average specific growth rates and percent inhibition in average specific growth rate of freshwater algae treated with diazinon

8. capricornutum S. subspicatus C. vulgaris N. palea
mg L™ i I mg L' u Ir mg L 1) Ir mg L™ 1) Ir
Control 0.061 0 Control 0.060 0 Control 0.074 0 Control 0.034 0
0.83 0.060 1.6 1 0.058 33 2 0.074 0 5 0.035 29
1.67 0.060 1.6 29 0.053 11.7 4 0.067 94 75 0.036 59
3339 0.056 82 49 0.050 16.7 8 0.074 0 11259 0.026 235
6667  0.054 115 8 0.045 25.0 16 0.072 2.7 16.88°  0.002 94.1
13332 0.021 65.6 16% - - 329 0.063 14.9 25319 0.001 97.0

Table 3. Average specific growth rates and percent inhibition in average specific growth rate of freshwater algae treated with

butachlor
S. capricornutum S. subspicatus C. vulgaris N. palea

mg L’ W I” mg L u Ir mg L' 1) Ir mg L' u Ir
Control 0.057 0 Control 0.059 0 Control 0.065 0 Control 0.034 0
0.0004  0.058 -1.7 0.0016  0.060 -1.7 3.56 0.066 -15 090 0034 0
0.0008  0.056 1.7 0.0032°  0.054 8.5 534 0.065 0 1.62 0.034 0
0.0016°  0.038 333 0.0064”  0.049 16.9 8019  0.062 46 2.92 0.034 0
0.00327  0.016 719 0.01287  0.043 27.1 12029 0.014 78.4 5259 0017 50.0
0.0064” - - 0.0256”  0.020 66.1 18.029 - - 9452  0.001 97.0
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T2A17F ECso 0.62 mg L9} 2 o7} l9le). 28U Ma o]

5(2002)0] 2313t molinate®] C. vudgarise] i3t 96A]7F 4t} o] AL Ferraz —(2004)0] propanil 5 352] 9k
ECsoZt 13.02 mg L'9H= ta xjol7} 9loich W3t S. subspicatus 5 4% ZFo| tjat AAAAE 2

L

obE Ax}, S. capricornutum®} S. subspicatus
Fol= 4

Table 4. Average specific growth rates and percent inhibition in average specific growth rate of freshwater algae treated with
dimethametryn

S. capricornutum S. subspicatus C. vulgaris N. palea
mg L u® I mg L’ u I mg L M Ir mg L i Ir
Control  0.057 0 Control 0.058 0 Control 0.078 0 Control 0.034 0
0.0015  0.056 1.7 0.0029  0.057 1.7 0.0013  0.075 3.8 0.002  0.032 59
0.0024  0.057 0 0.0052°  0.043 259 0.002°  0.062 20.5 0.004°  0.023 323
0.0038”  0.050 12.3 0.0094°  0.036 379 0.0033%  0.055 295 0.008°  0.016 529
0.00617  0.038 333 001697 0019 672 0.0052°  0.048 385 0016”  0.012 64.7
0.0098°  0.015 73.7 0.0304% - - 0.0084°  0.033 577 0.032°  0.006 823

Table 5. Average specific growth rates and percent inhibition in average specific growth rate of freshwater algae treated with molinate

S. capricornutum S. subspicatus C. vulgaris N. palea
mg L uw? I mg L' u Ir mg L I Ir mg L' M Ir
Control ~ 0.057 0 Control  0.058 0 Control  0.069 0 Control 0.032 0
0.15 0.057 0 0.38 0.054 6.9 16 0.068 1.4 8 0.031 3.1
0.24 0.054 53 0.68 0.053 8.6 24 0.068 1.4 14.4 0.029 9.4
0.39” 0.039 35.1 1239 0.038 345 36° 0.052 24.6 25.929 0.023 28.1
0637 0009 842 2229 0001 983 547 0029 580 46.667  0.003 90.6
109 0008  86.0 3.99Y - - 819 0006 913 83.98°  0.002 93.7
9 Average specific growth rates, ® % inhibition of growth rate
p<0 05, 9 Lethal concentrations
Table 6. ErCso values of five pesticides to freshwater algae
Pesticide ErCso (mg L)
S. capricornutum S. subspicatus C. vulgaris N. palea
Tsoprothiolane 5.87 ) 9.91 18.55 38.79
(4.97~7.09) (8.91~11.34) (17.06~21.06) (35.83~42.72)
Diazinon 10.31 11.44 -3 14.32
(9.23~11.88) (10.63~13.36) (14.02~14.67)
Butachlor 0.0022 0.019 8.67 4.94
(0.002~0.0025) (0.016~0.024) (7.23~10.41) (3.84~6.39)
Molinate 0.44 1.26 48.84 28.52
(0.36~0.57) (1.04~1.54) (46.19~51.81) (26.89~30.36)
Dimethametryn 0.0071 0.011 0.0065 0.009

(0.0056~0.012)

(0.0053~0.023)

(0.0055~0.0082)

(0.005~0.017)

» 95% confidence limits
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Fig. 1. Correlation of ErCses of five pesticides on four algae species.
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2|3l N. paleadl] tislo] 72A)7F ErCse2 ZH2} 10.31, 11.44, >32 123 14.32 mg L'lol‘}iq: Butachloro| o3t S.
capricornutum, S. subspicatus, C. vulgaris, 131 N. palea®| 72A7t ErCse2 212 0.002, 0.019, 8.67, 1T 1 4.94
mg L'0]7, dimethametryn®] S. capricornutum, S. subspicatus, C. vulgaris “12|1L N. paleadl] t)3t 72A|7t ErCso
7tz 0.0071, 0.011, 0.0065 )3 0.009 mg L' o]tk %3 Molinated| tat S, capricornutum, S. subspicatus, C.
vulgaris 12|11 N. palea?) 72A7F ErCsel 72+ 0.44, 1.26, 48.84 T12] 1 28.52 mg Lot} 5% &k djdt 4%
2579 A A ol= S. capricornutum > S. subspicatus > C. vulgaris, N. palea 420191, =22 S. capricornutum®}
S. subspicatus 2 A ARIA(=0.9677)2 EYth




