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ABSTRACT

Aphis fabae is one of the most damaging pestsatiatks more than 200 plant species and carry ntloa@ 50
types of plant diseases. Considering the indidoate use of chemical toxins against this pesttipalarly
Chlorpyrifos, determination of a proper dose ofttoxin for farmers' uses seems necessary, savihatay be able
to minimize the remaining amount of this toxin I tnvironment. Chlorpyrifos is a part of the groofopOP
insecticides exposure, gastrointestinal effect aridtle fumigant property. It plays its role byfa€ting the normal
function of the nervous system. In this researdompletely randomized scheme with seven treatnaentdive
replications has been used in order to find thep@roconcentration of the toxin Chlorpyrifos to carhtthe aphis
fabae in laboratory and greenhouse. In both cood#i (laboratory and greenhouse) after 96 hoursigaiicant
difference was observed on the n probability lexfebne percent between treatments. The results eshomat the
0.07ppm concentration is the most effective comagon of the Chlorpyrifos toxin in laboratory argreenhouse
conditions, and also with the help of Polo-PC safey Chlorpyrifos' LG in laboratory and green house conditions
for aphis fabae was respectively obtained 0.008@&08ppm.
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INTRODUCTION

Pesticides are an essential component of the dimmaliworld. Although the request for productiomdadistribution
of pesticide for enhancing the improvement of agtical quality and efficiency is evident, the pibdgty of

inappropriate and unreasonable use of them is dngtie. Population growth and following that increasf food
consumption, especially agricultural products, hele the farmers to enhance their yields. Incredggoducts'
cultivation has subsequently caused an increagesticide toxins [1].

In fact, they use the fastest way to destroy thet péich is due to their lack of awareness. Onéhe$e lacks of
awareness is using doses on the package of thestagiainst pests other than the pests that arestegigon the
package [2]. On the other hand, one of the harinidcts of the agricultural world that makes thenfars to face
some challenges for fighting it is aphis. Among treup of the aphids, the aphis fabae (scientifime) which

exists in all areas and in addition to beets, istsxon peas, beans, broad beans, potatoes, boxamabeitc., attacks
more than 50 plant species in Iran and more th@np2int species in the world [3]. Also by studythg used toxins
in the beets farms against various pests incluthiegaphis fabae, it was clear that Chlorpyrifog/glan important
role among these toxins and this is totally obvithesin remains of this toxin in the roots of theets farms in the
sugar factory of Isfahan. On the other hand, timaras of Chlorpyrifos in the underground watersttod same
region [4] is a good evidence of the widespread afs¢his toxin in Iran. "Dursban" with the genename

"Chlorpyrifos" is the OP insecticide with an exposugastrointestinal effect and a little fumigambgeerty. This
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insecticide is in the chemical group of the orgdragphorus that plays its role by affecting the rarfanction of
the nervous system by discontinuation of acetyideglwhich is a neurotransmitter. In this researgf,tried to
determine the proper dose of Chlorpyrifos with aatel experiments in order to find a way to prevém
indiscriminate use of it.

EXPERIMENTAL SECTION

First some samples of the aphis fabae (againstwaioxin has not been used) were collected frabtets farms
of the sugar factory of Isfahan and they were racgl by all species of the aphis [5]. These aphidie released
on a number of grown plants of the sugar beet whiete on the 4 to 6 leaves level. After the fiegtnoduction, the
bioassay tests were performed for determining ¢lagiired concentration of deaths between 10 to 8fepés. Six
concentrations were obtained, 0.001, 0.004, 0.0@4, 0.04 and 0.07ppm. For doing this resear¢haraboratory,
a completely randomized scheme with seven treasmamd five replications was used. Treatments ireusix
concentrations and one treatment was control (dtwater). In order to calculate the lethalityfeets in the
laboratory, petri dishes that each were used. Badhose petri dishes included a disc of a leafhef beets [6].
Before putting the leaf in the petri, each leaf wigsped in a toxic solution of the obtained concatitns for 30
seconds [7] and then they were exposed to airGaniButes so that they would be completely dry [B]each petri,
for keeping the humidity and healthiness of thé thscs, a space was created by using the petrisdig (under the
lid). The space was filled with water; petiole wag in the water through the hole that has beeatedeat the
bottom of the petri dish [9]. The aphis fabae hag instars [10] for this purpose, 10 instars ofphis fabae were
placed in each leaf in the petri and its lid wasagrsulated with a Para film. Then the petries warein a
germinator with the temperature of 25+2°C, relativenidity 655, and the lighting conditions of 16uns light and
8 hours darkness. The petries were took out ofjéneinator every 24 hours and the number of the desect was
counted. In this research the aphids were irritatghl a brush and in case there was a movemeritedf body or
themselves, they were considered alive and otherttiey were considered dead. After 96 hours, thairdxd
results were analyzed by the SPSS and Polo-PC a@ftf¥]. For the greenhouse part, a small handyepraith a
volume of 2.5 liters was used for spraying the patsich was calibrated before the application. preper distance
for spraying was evaluated 50cm so that the toodiat®dn would cover the entire aimed plant with tregfectly fine
particles, without the solution shedding from thanp. After spraying doses and control with theinpthe plants'
drying, polluting them was done such as the lalboyatonditions. Each leaf was put into a disposahjein order
to prevent the insects from escaping the leaves.mbuth of the cup was closed by a lace. We tgepldce the
insects on various leaves to keep the random psoéder 96 hours passed, the obtained results amaf/zed [11].

RESULTS AND DISCUSSION

The average of the percentage of the aphis faaath was corrected with the help of the "Abot'hfata [12] and
it was used for various concentrations of Chlofogriin laboratory conditions after 24, 48, 72 a6dh®urs and the
group of 96 hours was considered as the basisedfdltulations.

Table (1) — Average of the percentage of the corred death of the aphis fabae for various concentrains of the Chlorpyrifos in
laboratory conditions after 24, 48, 72 and 96 hours

Composition Chlorpyrifos
Time 24 48| 72 96
Concentrations

0.001ppm 0 2 42 | 10.6
0.004ppm 0 8.2 10.6 | 19.1
0.007ppm 10| 26.5 | 38.3| 53.2
0.01ppm 16 | 34.7 | 44.7| 65.9
0.04ppm 20| 24.8 | 55.3| 76.6
0.07ppm 22| 449 | 745| 93.6
Control 0 2 6 6

Table (2) — The results of the analysis of the vance of the determination test of the proper concération of Chlorpyrifos on the death
of the aphis fabae after 96 hours in the laboratory

L degrees of Sum of squares of Average of the
Sources of variation F
freedom treatment squares of treatment
Treatment (concentration of the toxin) 6 35938.22 98%70 58.88**
Error 28 2848.32 101.73

**it means significant in the probability level ohe percent.
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Analysis of the variance and comparing the avemfgie percentage of the losses in various conagoms of
Chlorpyrifos showed that this composition has aificant effect among the treatments in the prolitgdievel of
one percent (Table 2) and (Table 3).

Table (3) — The result of comparing the average dhe percentage of the aphis fabae's losses for vauis concentrations of Chlorpyrifos
after 96 hours in the laboratory

Concentrations | Average
(ppm) (percent)
Control 6
0.001 10.¥
0.004 19.9
0.007 52.6
0.01 65.5
0.04 76.8
0.07 93.6

v' Variation of the column's numbers which have muisérs is no statistically significant in the &\wf one percent.

In table 3, the significant variation among treatitseshows that the toxicity of Chlorpyrifos areféiént in the
concentrations that were being tested with theidente level of 99 percent. Therefore, it was tlwsthethal rate

related to the treatment 0.07ppm that created 93e56ent of the losses. Minimum rate of death @@é&rcent) is
also about the treatment with a concentration @0ppm.

And also the results of the average of the pergentaf the corrected death of the aphis fabae foows
concentrations of Chlorpyrifos in the greenhousediions after 24, 48, 72 and 96 hours was spetifieTable 4
and the group of 96 hours was the basis of thailzdions.

Table (4) — The average of the percentage of theroected death of the aphis fabae for various concerations of Chlorpyrifos in the
greenhouse conditions after 24, 48, 72 and 96 hours

Composition Chlorpyrifos
Time 24| 48 | 72 96
Concentrations

0.001ppm 0 0 6.1 | 8.3
0.004ppm 0 0 8.2 | 125
0.007ppm 2 2 16.3| 25
0.01ppm 6 | 10.2| 245 35.4
0.04ppm 10 | 18.4 | 36.7 | 45.8
0.07ppm 12 | 28.6 | 46.9 | 60.4
Control 0 2 2 4

Analysis of the variance and comparing the averafgene percentage of the losses in various conagoms of
Chlorpyrifos in the greenhouse conditions showedt tihis composition has a significant effect amadhg
treatments in the probability level of one perd@rble 5) and (Table 6).

Table (5) — The results of the analysis of the vance of the determination test of proper concentraon of Chlorpyrifos on the death of
the aphis fabae after 96 hours in the greenhouse

e degrees of | Sum of squares Average of the
Sources of variation F
freedom of treatment squares of treatment
Treatment (concentration of the toxin) 6 13192.27 19871 31.74**
Error 28 1939.57 69.27

** it means significant in the probability level afeopercent.

Table (6) - The result of comparing the average dhe percentage of the aphis fabae's losses for vauis concentrations of Chlorpyrifos
after 96 hours in the greenhouse

Concentrations | Average
(ppm) (percent)
Control 4
0.001 g
0.004 12.22
0.007 24.66
0.01 35.3%
0.04 45.78
0.07 60.22

v' Variation of the column's numbers which have mutsérs is no statistically significant in the &\wf one percent.
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In table 6, the significant variations among treatiis show that the toxicity of Chlorpyrifos areféiént in the
concentrations that were being tested with theidente level of 99 percent. Therefore, it was tlwsthethal rate
related to the treatment 0.07ppm that created pér2ent of the losses. Minimum rate of death (&gm®t) is also
about the treatment with a concentration of 0.001.pp

On the other hand the calculations showed thathénldboratory conditions, the insecticide Chlorfpgihas LG,
equal to 0.008ppm (with a confidence level of 0.@@6 0.009) and in the greenhouse conditions,sitLi@&, equal
to 0.005ppm (with a confidence level of 0.004 ar@b) Of course, calculation of the tfsalue is not enough for
determining toxicity and the slope of the regresdioe is another parameter that is used for compd#.3].

As it is seen the clarification coefficient YRhas also been close to one in both condition®rdfbre a high
coordination exists between the obtained dataiveléd the regression line or the data that theehbds predicted.
The probit regression line shows that with incnegd¢he concentration of the toxin, the rate of deéataphis' instars
will also increase.

The results show that the most lethal rate is edlab the treatment 0.07ppm which created 93.56epérof the
losses, in this regard, "Leena" and her colleagwaduated the effect of the 0.25mm dose of Chldofpyron the
kitchen garden's aphis in the year 2001. The spfaye hundred percent death was created on the dayn And
yet our highest dose in the laboratory conditiors W.07ppm, in the first 24 hours to be 22 perdand8 hours
44.9 percent and in 72 hours 74.5 percent deattobserved. And in greenhouse conditions on the staygin the
first 24 hours 12 percent, in 48 hours 28.6 peraedtin 72 hours 46.9 percent death was obsen@usidering this
issue, in Peshawar, Pakistan, the 5 milliliter lter Chlorpyrifos on the aphis of canola was obedrto be 96.1
percent of death in the first 24 hours, in 48 h@Fpercent death and in 72 hours 92.3 percenh dead seen [14].
In another research, the effect of two insecticitleimcloprid and Fenvalerate on the aphis fabaeewvakiated. The
results of this evaluation shows that after 24 bBpraspectively 89.21 and 81.14 death has beemwaisEL5]. The
conditions of exposure, dose and duration of exggsage and species of the living creature and aoynother
factors can be considered as the reasons for igariat results [16].

CONCLUSION

It can be said that the bioassay of the toxin Ghjnfos in the laboratory and greenhouse conditionghe aphis
fabae in this research after 96 hours showed higatdncentration of 0.07ppm is the most effectimecentration of

it in the laboratory and greenhouse conditions. Aadhe variation of the death rate in laboratany greenhouse
conditions was stated in this section earlierait be believed that this difference is caused byeffect of the toxin
(concentration of the toxin and size of the pags§l drift and etc. On the other hand,sp.Ghe concentration that
causes the creation of 50 percent of the deathest population) of the toxin Chlorpyrifos for apHabae in

laboratory and greenhouse conditions was respégctagual to 0.008 and 0.05ppm. The usage of eacthexe

concentrations caused fifty percent of the deathénaphis fabae population after 96 hours.
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