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Algal Growth-inhibition tests were conducted with 6 pesticides butachlor GR (5%), butachlor EW (33%),
isoprothiolane GR (12%), isoprothiolane EC (40%), diazinon GR (3%) and diazinon EC (34%) to determine
their comparative toxicity to three species of freshwater green algae Selenastrum capricornutum, Scenedesmus
subspicatus, Chlorella vulgris and one species diatom Nitzschia palea. The test species were exposed to the
test pesticide for 72 hours and the toxicity represented ECso value calculated by the reduction in growth rate
at 72 hours. The toxicity of EC or EW formulation to green algae and diatom was higher than the toxicity
of GR formulation at all test in this study. Also, the toxicity of EC formulation was higher than the toxicity
technical pesticide. These results indicate that the types of pesticide formulation may affect on their toxicity
on algae and the green alga, S. capricornutum and S. subspicatus were more sensitive than C. vulgris. Also,
the sensitivity of the diatom, N. palea showed equal or lower than S. capricornutum, S. subspicatus but more
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Table 1. Conditions in the test for freshwater algae
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Experimental variable Green algae Diatom
Initial cell density (celis/mL) 1x10* 5x10*
Test duration 3 days 3 days

Test medium

OECD Medium

Diatom Medium

pH 8.1 6.9
[lumination (Lux) 7000 ~8000 20003000
Temperature (°C) 24 (£1) 20 (x1)

Calculations ECso, NOEC ECso, NOEC
Number of replicates 3 3
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Scenedesmus subspicatus
(Pseudokirchneriella subcapitata)  (Desmodesmus subspicatus)

Selenastrum capricornutum

Chlorella vulgris Nitzschia palea

Fig. 1. Freshwater algal species used in the test.
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Table 2. Comparison of toxicity of butachlor formulations to four species of freshwater algae

72h-ECso, NOEC (a.i. mg/l)

Test Substance Test Species
ErCso NOErC EyCso NOEyC
C. vulgaris 11.12 534 8.87 534
x S. jcornut . .0008 0.0015 0.00
Butachlor Tech. 93.4% capricornutum 0.0022 0 03
S. subspicatus 0.019 0.0016 0.0066 0.0016
N. palea 5.27 3.7 4.94 2.92
C. vulgaris 35.02 19.59 27.76 19.59
. ricornut R <I. <l. <1.
Butachlor GR 5% S. capricornutum <1.0 1.0 0 1.0
S. subspicatus <10 <1.0 <1.0 <1.0
N. palea 6.24 1.8 2.7 0.7
C. vulgaris 9.03 7.0 7.41 7.0
S. capric . 0008 002 0.
Butachlor EW 33% S. capricornutum 0.0034 0.0008 0.00 0008
S. subspicatus 0.022 0.008 0.015 0.008
N. palea 3.55 1.8 3.93 1.8

" Park et al., 2008

Table 3. Comparison of toxicity of isoprothiolane formulations to four species of freshwater algae

72h-ECso, NOEC (a.i. mg/l)

Test Substance Test Species
ErCso NOEC EyCso NOEyC
C. vulgaris 18.55 14.0 14.22 14.0
. S 7 t 8 3.08 4.86 3.08
Isoprothiolane Tech. 95.2% capricormitim 587
S. subspicatus 9.91 32 6.16 32
N. palea 38.79 9.0 30.29 9.0
C. vulgaris >50 >50 >50 >50
. f 1 . 1.6 32 1.6
Isoprothiolane GR 12% S capricormium 412 >
S. subspicatus 15.43 7.5 10.96 7.5
N. palea 15.16 3.0 8.4 3.0
C. vulgaris 8.6 324 6.22 324
S ic t . 0.4 0.82 0.4
Isoprothiolane EC 40% capricormitum 1.03
S. subspicatus 4.0 1.8 2.95 1.8
N. palea 2.42 0.5 1.46 05

* Park et al., 2008

Table 4. Comparison of toxicity of diazinon formulations to four species of freshwater algae

72h-ECs0, NOEC (ad. mg/l)

Test Substance Test Species
ErC 50 NOErC EyC 50 NOEyC
C. vulgaris >32 16.0 30.74 16.0
. . S. capricornut 0. 1. 6.03 1.
Diazinon Tech. 95% capricornutum 10.31 67 67
S. subspicaius 11.44 1.0 3.64 1.0
N. palea 1432 7.5 11.39 7.5
C. vulgaris 49.09 35 42.63 35
Diazinon GR 3% S. capricornutum 13.95 4.0 9.09 4.0
S. subspicatus 7.78 3.6 6.24 3.6
N. palea 18.41 5.93 13.63 593
C. vulgaris 34.26 25.6 26.98 25.6
S. capricornut, 7.1 . 9 2.0
Diazinon EC 34% capricornutum 8 2.0 491
S. subspicatus 6.96 2.0 4.63 2.0
N. palea 7.25 3.96 6.30 2.64

" Park et al., 2008
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Table 5. The sensitivity of the pesticide formulations to four species of freshwater algae

. Sensitivity
Test Species - -
Butachlor Isoprothiolane Diazinon
C. vulgaris EW>Tech.>GR EC>Tech>GR EC>GR>Tech.
S. capricornutum Tech>EW EC>GR>Tech. EC>Tech>GR
S. subspicatus Tech>EW EC>Tech>GR EC>GR>Tech.
N. palea EW>Tech.>GR EC>GR>Tech. EC>Tech>GR
» GR 5 [ochnical ®
most most
w0 sensitive 40 7sensitive
£ ¢ s g L) ® GR
2 30 5 30 * EC(or
L g EW)
& 5
. 0
g 20 2 20 | ®
u & ) o
10 | 10
o0 o EC’(:': sEt|/|0 ‘ s Formulation
o t
e 8 e | B o,
0 10 20 30 40 50 0 10 20 30 40 50
ErC50 - GR ErC50 - Technical

Fig. 2. The sensitivity of the pesticides to freshwater algae.
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