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ABSTRACT

The lethal effect of herbicide butachlor (2-chloro 2,6diethyl N, butoxymethyl acetanilide) on the
earthworm Eutyphoeus waltoni was evaluated in different combination of feed materials under the
laboratory conditions. Eutyphoeus waltoni were exposed to different concentrations of butachlor
(0.3, 0.6, 0.9, 1.2 mg/kg) in feed material i.e. buffalo dung, wheat straw and gram bran and soils for
time range from 24 to 240h.The maximum toxicity was observed in the Sandy soil 24, 48, 72, 96,
120, and 240h with LCs values ( 95% of confidence limits) estimated by probit analysis were 0.952
(0.689 to 2.071), 0.652 (0.486 to 0.852), 0.543 (0.346 to 0.724), 0.449 (0.246 to 0.602), 0.388 (0.127
to 0.533) and 0.287 (0.056 to 0.432), respectively. There were dose and time dependent increase in
the mortality rate due to exposure to the herbicide. Maximum toxicity was observed in the sandy soil
whereas, minimum in combination of buffalo dung with gram bran.
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INTRODUCTION
Earthworms are represent a major component ofdthesd play an important role in improving thelsoi
structure and soil fertilify The large amounts of organic wastes are producéuténsive agriculture.
Disposal of these large quantities of animal dung agro-wastes are serious problems, if not prgperl
managed. Many animal wastes cause serious odoupalidion problem& The earthworms act as
bioindicator of soil toxicity and play an importardle in ingest large quantity of decomposed ljtter
manure and other organic matter deposited on elpirig to convert it into rich topséil.
Use of herbicides or chemical fertilizer in theiagitural fields were caused deleterious effectvater
reservoir.The need to produce more food for ever increasimgld population especially in the
developing economics requires extensive use ofcagrical which effect non- target soil fauna
populatiofi. Herbicide have adverse effect on the growth,adpction and survival of earthworfits
According to Riepertt al.,'® the acute earthworm test is part of basic tesbsetreproduction test is
considered ecologically more relevant. The earthwiutyphoeus waltoni have been found abundantly
in the agricultural field of eastern Uttar Pradesindia™. Earthworms have been used as model animals
to the study the effect of agrochemicals on thefaand?*>
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The herbicide and pesticides have adverse effecthair histopathological effecfs®

The combination of animal dung with different agvastes are the best suitable feed material foetbett
growth and development of earthwoiisenia fetida'’. The combination of buffalo dung with wheat
straw and gram bran resulted in maximum biomasighwand length *® Singh and Sindfireported that
the sub-lethal exposure of tertiary combinatiorboffalo dung with wheat straw and gram bran have
more potency to increase the tolerance power dhwarm Eutyphoeus waltoni. Mortality has been the
most frequently used parameter to evaluate the iclagnoxicity in earthworn®? Moreover, studies
have shown that earthworm’s skin is a significantte of contaminant uptakeand thus investigation of
earthworm biomarkers in the ecological risk assessroan be helpftfl. It is postulated, however, that
survival is less sensitive from an ecotoxicologipalnt of view”. The acute mortality tests would not
provide the most sensitive risk estimate for eaottms in the majority (95%) of casésAmorimet al.,?’
tested with herbicide Phenmedipham and found remmtomh to be a more sensitive endpoint than
mortality in Enchytraeus albidusand Enchytraeus luxuriosus. It is suggested that the chronic test, aiming
at sub-lethal effects, is more sensitive and isoeemealistic approach for the prediction of enmirental
effects because in the field, the exposure conatnitis of pesticides are usually quite faw

The aim of present study was to determine the itgxiof butachlor herbicide on the earthworm
Eutyphoeus waltoni in different combination of feed material of kalf dung with agro-wastes in
laboratory conditions.

MATERIALS AND METHODS
Collection of the earthworm:
The cultured earthworiButyphoeus waltoni were in the experiment.
Collectionof animal dung and agro-wastes:
The buffalo dung, wheat straw and gram bran welleated from different part of Gorakhpur districtin
U.P., India.
Herbicide:
Commercially available herbicides butachlor (2-cbl®,6 diethyl N, butoxymethyl acetanilide) was
paucharsed from Aristo biotech and life sciencd. R¥d., E-26, G.I.D.C. Manjusar, savli,Distt.
Vadodara-391755 , Gujrat (India) and used in thpegrent.
Determination of LCsg
Toxicity experiment was performed by the methodAghrwal and Sing#. Twenty adult earthworms
were kept in vermibed of two kg feed material. Hazh vermibed were exposed to different conc. of
herbicides (Table-1). Six vermibed were set updach dose of herbicide. The vermibed without any
treatment were used as control. Mortality was reedrat different exposure periods like that 24,738,
96, 120, 240h. Lethal concentration @gCvalue, its upper and lower confidence limits (Uéhd LCL)
and slope value were calculated according to théaadeof POLO computer programmers of Russel
al.,”.
Statistical Analysis:
All the investigations were replicated at least thimes. Product momentum correlation coefficienswa
determined between exposure time and differenteglof LGy Analysis of variance were used to
analyze the significant difference betweeny« different combination and exposure tithe

RESULTS
Laboratory toxicity was evaluated for different centration of butachlor against earthwdemwaltoni in
different combination of buffalo dung with agro-wes as feed materials. No mortality was recorded in
control groups throughout the study period. Thecigxof butachlor was both time and dose dependent
against earthworntE.waltoni in all exposures (Table-2). There was a negasigmificant product
momentum coefficient (p< - 0.05) was observed betwexposure time and different value ofshGf
butachlor (Table- 2). The order of 24h exposuréctty of butachlor is Sandy soil>Clay soil>Loamgils
>BD > BD+Ws >BD+Ws+GB>BD+Gb. The slope value givienthe Table-2 were steep and separate
estimation of LG, of different combination was found to be basedt@neach of the six replicates was
found to be within the 95% confidence limits of JCThe t- ratio is the greater than 1.96 and
heterogeneity less than 1. There was a significantrelation coefficient (r) between all exposureet
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and LGypvalue of butachlor was obtained (Table-2). Analydisariance (ANOVA) was used to analysed
the significant difference between fof different combination of feed material and ey period
(Table-2).The toxicity of butachlor agairswaltoni was higher in the sandy soil in all exposure period
of 24h to 240h. Whereas, minimum in the buffalogit@ram bran as feed material (Table 2 & 3; Fig -
1).Plot curve shows that maximum and minimum pareeortality response in the combination of
BD+Gb and Sandy soil in 24h and 240h exposuret(d@ive 1,2, 3 and 4).

Table 1: Concentration used for toxicity determinaton against earthworm Eutyphoeuswaltoni)

Name Combination Concentration (mg/kg)
Butachlor BD 0.3, 0.6, 0.9, 1.2
BD+Ws 0.3, 0.6, 0.9, 1.2

BD+Gb 0.3, 0.6, 0.9, 1.2

BD+ws+Gb 0.3, 0.6, 0.9, 1.2

Loamy soil 0.3, 0.6, 0.9, 1.2

Clay soil 0.3, 0.6, 0.9, 1.2

Sandy soil 0.3, 0.6, 0.9, 1.2

Table : 2 Toxicity of herbicide Butachlor againstearthworm Eutyphoeuswaltoni in different feed materials

Periods  combinations LC,, Lowerlimits  Upper limits  Slope value t-ratio  Herterogeniety
24h BD 1.044 1.075 7117 2.567 2.829 0.28
BD+Ws 1.053 0.747 3.166 1.954 2.783 0.01
BD+Gb 1.53: 1.011 4596 2.606 2.966 0.06
BD+Ws+Gb 1397 0.793 1.964 2.531 3320 0.16
Loamy soil 0982 0.717 2.128 2.131 3015 0.08
Clay soil 0977 0.807 1.322 3868 4.083 0.76
Sandy soil 0952 0.689 2071 1.069 2956 0.05
48h BD 0.805 0.631 1.106 2923 3963 0.84
BD+Ws 0.849 0.603 1.628 2.008 2956 0.12
BD+Gb 0925 0.690 1.657 2312 3243 0.23
BD+Ws+Gb 0895 0.750 1.126 4258 4413 0.83
Loamy soil 0.722 0.491 1.155 2.034 3.045 0.61
Clay soil 0.659 0470 0.888 3.525 4.648 0.54
Sandy soil 0.652 0.486 0.852 2.769 3975 0.24
72h BD 0615 0.360 0923 1.917 2922 0.20
BD+Ws 0632 0.465 0.825 2.755 3935 0.07
BD+Gb 0.645 0.430 0923 2.175 3249 0.99
BD+Ws+Gb 0643 0516 0.784 3.783 4862 0.87
Loamy soil 0569 0.320 0816 1.980 3013 0.02
Clay soil 0.555 0.335 0.763 2174 3268 0.99
Sandy soil 0543 0.346 0.724 2379 3524 0.99
96h BD 0507 0.348 0.647 2.843 4061 0.53
BD+Ws 0524 0.392 0.647 3.399 4.602 0.84
BD+Gb 0532 0.309 0.730 2.153 3241 0.99
BD+Ws+Gb 0528 0.342 0.696 2488 3.661 0.27
Loamy soil 0479 0.301 0.625 2.585 3.759 0.74
Clay soil 0437 0.281 0.559 2.940 4.119 0.12
Sandy soil 0449 0.246 0.602 2.341 3451 0.98
120h BD 0403 0.262 0512 3.186 4269 0.07
BD+Ws 0415 0.286 0518 3468 4534 0.16
BD+Gb 0479 0.210 0.683 2.585 3.759 0.74
BD+Ws+Gb 0432 0227 0.582 2.330 3426 0.58
Loamy soil 0407 0.180 0.560 2,181 3225 0.99
Clay soil 0403 0.262 0512 3.186 4269 0.07
Sandy soil 0388 0.127 0.533 1.962 2933 0.99
240h BD 0333 0.138 0462 2438 3397 0.61
BD+Ws 0366 0.109 0.533 1.951 2.908 0.99
BD+Gb 0444 0.186 0.622 1.984 3.000 0.99
BD+Ws+Gb 0370 0.177 0496 2.501 3531 0.99
Loamy soil 0311 0.068 0463 1.988 2895 0.09
Clay soil 0301 0.085 0438 2203 3.085 0.80
Sandy soil 0287 0.056 0432 2.040 2891 0.59

Each set of experiment was replicates six timesdiit momentum correlation showed that there wgisifgiant
negative coefficient (p<0.05) was observed betweqrosure time and different value of 4¢@f Butachlor. In all
cases t-ratio is greater than 1.96, heterogenityf is less than 1.0.
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Summary of computation of analysis of variance (AN®A) of the data of Table 2

Source of variation Toxicity of different combination of wastes

Source of variation D.F. S.S. Variance F-ratio P<01 P<0.05
Between treatment 5 0.234 0.0469 6.8 5.6 3.3
Between Time 6 2.971 0.4951 71.9 7.5 4.1
Error 30 0.207 0.0069

Total 41 3.412

Table:3 Lethal concentrations of herbicide Butachlor againsearthworm Eutyphoeuswaltoni in
different feed materials

Periods Combinations LGy LCso LCgo
24h BD 0.325 1.044 3.349
BD+Ws 0.233 1.053 4.769
BD+Gb 0.486 1.533 4.841
BD+Ws+Gb 0.450 1.397 3.336
Loamy soil 0.246 0.982 3.921
Clay Soll 0.430 0.977 2.096
Sandy Soil 0.229 0.952 3.962
48h BD 0.425 0.805 2.209
BD+Ws 0.195 0.849 3.690
BD+Gb 0.258 0.925 3.315
BD+Ws+Gb 0.448 0.895 1.790
Loamy soil 0.169 0.722 3.081
Clay Soll 0.285 0.659 1.522
Sandy Soil 0.227 0.652 1.874
72h BD 0.132 0.615 2.867
BD+Ws 0.217 0.632 1.846
BD+Gb 0.162 0.645 2.505
BD+Ws+Gb 0.295 0.643 1.403
Loamy soil 0.128 0.569 2.528
Clay Soll 0.143 0.555 1.018
Sandy Soil 0.157 0.543 1.876
96h BD 0.180 0.507 1.501
BD+Ws 0.220 0.524 1.248
BD+Gb 0.135 0.532 1.248
BD+Ws+Gb 0.161 0.528 1.730
Loamy soil 0.153 0.479 1.501
Clay Soll 0.127 0.449 1.565
Sandy Soil 0.160 0.438 0.961
120h BD 0.160 0.403 1.018
BD+Ws 0.139 0.415 0.971
BD+Gb 0.100 0.444 1.965
BD+Ws+Gb 0.122 0.432 1.535
Loamy soil 0.105 0.407 1.573
Clay Soll 0.160 0.403 1.018
Sandy Soil 0.086 0.388 1.746
240h BD 0.099 0.333 1.119
BD+Ws 0.113 0.366 1.192
BD+Gb 0.100 0.444 1.965
BD+Ws+Gb 0.082 0.370 1.681
Loamy soil 0.071 0.311 1.372
Clay Soll 0.079 0.301 1.149
Sandy Soil 0.067 0.287 1.217

In all cases t-ratio is greater than 1.96, hetareg factor is less than 1.0 and g-values istleas 0.5 at all
probability level.
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Fig. 1 Effect of herbicide Butachlor in differentfeed materials on earthwormEutyphoeus waltoni in
different exposure periods

DISCUSSION
Toxicity of Butachlor LG, value obtained in this study for the earthwcE. waltoni. This study mainly
focused on of toxicity of herbicide butachlor tatbaorm Eutyphoeus waltoni. Use of earthworms in
ecotoxicological studies is common and a largetdata on pesticides effect on earthworms € to
field effects® ™, It is evident from the result that the observexidity of butachlor was time and do
dependent against earthwolEwaltoni. The herbicide acetochlor caused adverse effedherspern
number and DNA ofEisenia fetida®. Singh and Singh reported thathe toxicity of 2,~D against
earthwormE.waltoni was higher in the sandy soil at 24h upto 240h exoperiods
Butachlor has also been reported to be carcinogemdccan adversely disrupt the reproductive prc
and affect the thyroid and sex std hormones in Zerbra fidh*”. Gobiet al.,**were found the glandul:
cell enlargement and vaccualization in the intestifithe earthwornperionyx sansibaricus exposed to
sub lethal concentration of herbicide butachlorcéxding to the Stephens®*recovery could be brought
by the chloragogen cells.The result clearly indiditt current observation on butachlor toxicitgysart
the conclusion thaE.waltoni is sensitive to the herbicide and their mortaliiter is dose and tin
dependent. The signifance of different combination and exposure timadeessing the hazards of
herbicide butachlor to earthworEutyphoeus waltoni. Agricultural use of butachlor in the environmi
must be restricted to avoid the sever risk assa@igh the use of thherbicide butachlol
The repeated and discriminiate use of herbicidasgless handling accidental spillage or discharfc
untreated effluents into agricultural fields hasnhial effects on the earthwortE.waltoni and other
terrestrial organism. Acutand chronic toxicity tests are widely used to eatdithe toxicity of chemica
on non- target organismM$ The abundance and activity of earthworm in aréiids depends strongly «
management practices; therefore, earthworms camsapbtential bioidicators of land use practi¢*.
The toxicity of pesticides to soil organisms depead the compound biovailability, which is affected
the physicochemical properties of the compound thad soil, and by the uptake routes of expc
organisms. Therefer ecotoxicity studies can benefit from using ekpental designs that for loc
exposure condition in the fiefdvermicastings have led to significant increasethiyields of sever:
crops, with significant reductions in pesticide asel almost ze chemical fertilizer inpu®®. Lin et al.,**
reported that increase in sunlight enhanced phetpadiation of butachlor in water and that the il
of the herbicide in norfiltered river water was shorter than filtered s#s|
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The toxicity of butachlor against earthworButyphoeus waltoni was higher in sandy soil have less
organic content and other nutritional componentanttother combination of agro wastes. The
combinations of buffalo dung with gram bran havaimum toxicity on butachlor again&utyphoeus
waltoni because it is possible that this combination hiésle amount of organic nutrients which tolerate
the toxicity of butachlor. There was no mortaliecorded after240h exposure period in all the treatm
which may be due to the development of toleranegep@gainst butachlor in earthworms.

CONCLUSION

It is evident from the result that the toxicity btitachlor has more toxic effect against earthworm
Eutyphoeus waltoni.The use of different combination of buffalo dunglagro wastes in the agricultural
fields are the suitable feed material for earthwsomnvhich provides better nourishment to tolerate the
toxic effect of the herbicides.
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