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Abstract

The work reported here was done to examine
the effect of herbicides by using a close-system
BOD bottle test and to assess the phytotoxicity on
non-target  organisms  such as  algae.
(Pseudokirchneriella subcapitata).

The toxic test was ended based on DO, final
yield and growth rate. 20 herbicides in 10
different chemical structure classes embracing 3
different modes of action according to Herbicide
Resistance Action Committee were tested.

The results indicate that desmetryne is the
most toxic and tebutam is the least toxic to the
Pseudokirchneriella subcapitata. ECs, difference
between the two toxicants can be up to more than
about 10° times; among three kinds of different
experimental parameters, biomass (Final Yield) is
the most sensitive particularly, secondly in order
is dissolve oxygen (/ADO), and growth rate is the
last.

In addition, experimental results indicated
that the acute toxicity of the
photosynthesis-inhibiting II  herbicides were
higher, but few of them were lower than those of
the cell division inhibitor. However, the like
auxenic-type herbicides are very weakly photoxic
to algae, their acute toxicities were the lowest.

Keywords: Pseudokirchneriella subcapitata,
Herbicides; Phytotoxicity
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Table 1.

Herbicide resistant weeds of this investigation

HRAC HPLC
Mode of Action Chemical Family Herbicides CASNO. Avalue
Group
(nm)
Cl1 Inhibition of Triazines Desmetryne 1014-69-3 200
photosynthesis
at photosystem II
Triazinones Hexazinone 51235-0402 206
Metribuzin 21087-64-9 207
Uracils Bromacil 314-40-9 201
C2 Inhibition of Ureas Monolinuron 1746-81-2 200
photosynthesis Ethidimuron 30043-49-3 202
at photosystem II Fenuron 101-42-8 253
Tebuthiuron 34014-18-1 218
C3 Inhibition of Benzothiadiazinone  Bentazon 25057-89-0 236
photosynthesis
at photosystem II
K1 Microtubule Dinitroanilines Oryzalin 19044-88-3 208
assembly inhibition
Benzamides Propyzamide = 23950-58-5 200
Tebutam 35256-85-0 203
K2 Inhibition of mitosis ~ Carbamates Carbetamide 16118-49-3 200
/ microtubule
organisation
K3 Inhibition of Dimethachlor  50563-36-5 203
VLCFAs
(Inhibition of cell
division)
Propachlor 1918-16-7 215
0O Action like indole Benzoic acids Dicamba 1918-00-9 200
acetic acid (synthetic Chloramben 133-90-4 200
auxins)
Pyridine carboxylic ~ Clopyralid 1702-17-6 212
acids Picloram 1918-02-1 203
Triclopyr 55335-06-3 200




Table 2. Median effective concentration value (ECsg) in three endpoints

Response based on ADO Response based on Final yield Response based on Growth Rate

EC50 ECSO ECSO
Toxicants  (mg/L) (mg/L) (mg/L)

intercept slope intercept slope intercept  slope

desmetryne  0.0056 10.45 2.415  0.0080 9.561 2.174 0.0191 8.056  1.777
hexazinone 0.0135 10.27 2.820  0.0158 9972  2.762 0.0240 11.16  3.802
metribuzin ~ 0.0148  9.222 2308  0.0125 8.854 2.024 0.0327 7.303 1.550
bromacil 0.0082 8.993 1.916  0.0065 8.147 1438 0.0244 7.005  1.244
monolinuron 0.2102  6.317 1.945  0.3233 5.846 1.726 0.9406 5.041 1.538
ethidimuron 0.0502 7.851 2.195  0.0454 8.398  2.531 0.0930 7.532 2454
fenuron 0.9697 5.031 2315  0.6648 5401 2.259 1.5833 4.601 1.999
tebuthiuron  0.0538 6.837 1.447  0.0305 7332 1.538 0.0889 6.722  1.639
bentazon 1.0010 4.999 1.709  0.5628 5378 1.514 2.0791 4.587  1.298
oryzalin 0.0581 6.865 1.509  0.0371 7.060 1.441 0.1451 6.121 1.337
propyzamide 0.8226 5.127 1.500  0.2817 2.787 1.429 0.9324 5.046  1.502
tebutam 6.1828 3.161 2324  4.5749 3.550  2.195 8.3594 2.545  2.662
carbetamide 0.2239 5.794 1.222  0.9348 5.043 1475 3.0223 4317  1.422
dimethachlor 0.0090 8.638 1.780  0.0083 9.841 2.328 0.0176 8.691  2.105
propachlor — — — — — — — — —

dicamba — — — — — — — — —

chloramben — — — — — — — — —

clopyralid — — — — — — — — —

picloram — — — — — — — — —

triclopyr — — — — — — — — —

Acetonitrile* 6115.7 -4.938 2.625 53714  -7.699 3.404 8592.8 -7.163  3.092

* Acetonitrile is used as a solvent

— Experiments have not been finished yet
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Table 3. NOECs and ECs for herbicides

Response based on ADO Response based on Final Yield Response based on Gowth Rate
Toxicants ECso (95%C.1.) NOEC ECs0 (95%C.1.) NOEC ECso (95%C.1.) NOEC
desmetryne 0.0056 (0.005~0.006) <0.002 0.0080 (0.007~0.009) <0.002 0.0191 (0.018~0.021) 0.002
hexazinone 0.0135 (0.107~0.018) <0.00486 0.0158 (0.014~0.019)  <0.00486 0.0240 (0.019~0.039) 0.00486
metribuzin 0.0148 (0.013~0.017) <0.003 0.0125 (0.010~0.015) <0.003 0.0327 (0.025~0.043) 0.003
bromacil 0.0082 (0.007~0.010) <0.003 0.0065 (0.005~0.008) <0.003 0.0244 (0.019~0.031) <0.003
monolinuron 0.2102 (0.190~0.232) <0.06 0.3233 (0.278~0.369) 0.06 0.9406 (0.858~1.042) 0.15
ethidimuron 0.0502 (0.043~0.059) <0.008 0.0454 (0.040~0.052) <0.008 0.0930 (0.082~0.108) 0.008
fenuron 0.9697 (0.777~1.203) <0.2 0.6648 (0.529~0.800) 0.2 1.5833 (1.272~2.027) 0.2
tebuthiuron 0.0538 (0.035~0.082) <0.003 0.0305 (0.024~0.039) <0.003 0.0889 (0.068~0.118) 0.0085
bentazon 1.001 (0.0769~1.367) <0.125 0.5628 (0.459~0.689) <0.125 2.0791 (1.881~2.304) <0.125
oryzalin 0.0581 (0.027~0.112) <0.003 0.0371 (0.027~0.048) <0.003 0.1451 (0.108~0.195) 0.005
propyzamide 0.8226 (0.661~1.032) 0.054 0.2817 (0.179~0.406) <0.054 0.9324 (0.652~1.339) 0.054
tebutam 6.1828 (4.394~9.439) <0.73 4.5749 (2.519~8.730) <0.73 8.3594 (6.351~13.27) <0.73
carbetamide 0.2239 (0.182~0.268) <0.1 0.9348 (0.778~1.119) <0.1 3.0223 (2.542~3.696) 0.1
dimethachlor 0.0090 (0.007~0.012) <0.001 0.0083 (0.007~0.010) <0.001 0.0176 (0.015~0.021) 0.001
propachlor — — — — — —
dicamba — — — — — —
chloramben — — — — — —
clopyralid — — — — — —
picloram — — — — — —
triclopyr — — — — — —

* the unit is mg/L; NOEC is conducted by Dunneet’s test; C.I.=confidence interval

— Experiments have not been finished yet
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