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Table 1. Some of physical and chemical properties of used soil in this experiment

Texture Clay Silt Sand 0O.C K (Soluble) K P N pH EC
% Mg kg! % ds mt
Loam 246 428 326 15 293 38.2 0.182 7.9 0.6
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Table 2. Analysis of variance of pesticide, time and their interactions on some of soil biological and chemical
indices

Source of Df Urease Dehydrogenase MBC MBN C/IN BR SIR o.C MQ gCo2
Variation

Model 11 557 0.294™ 0.238™ 0.164* 6.52"" 0.008" 0.167 0.024™ 0.195™ 0.003™
Treatment 3 49.1™ 0.200™ 0.443™ 0.172" 5.19" 0.008™ 0.236™ 0.021* 0.351"™ 0.004™
Time 2  26.3™ 0.571™ 0.012"™ 0.047™ 507" 0.000™ 0.120™ 0.044™ 0.046™ 0.000"
Treatment 6  78.2™ 0.123™ 0.012 0.170™ 7.73™ 0.013™ 0.129™ 0.012" 0.043 0.003"
*time

Error 24 8091 0.005 0.028 0.061 1.37 0.000 0.003 0.006 0.019 0.000

Sogine o 570 Y Jliol mhaw jo lo poe OB (o 5 4 NS g s e
* , **and ns: significant at %1, %5 probability level and non- significant respectively
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Figure 1. The Effect of various insecticides on the activity of soil dehydrogenase and urease enzymes activity
during 3 and 6 months (The data of each treatment is the average of each time step, and the same letters
above each column based on to Duncan, test means there was no significant difference at 1%
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Figure 2. The effect of various insecticides on the activity of soil Biomass carbon and Biomass nitrogen

activity during 3 and 6 months (The data of each treatment is the average of each time step and the same
letters above each column based on to Duncan, test means there was no significant difference at p<0.01).
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Figure 3. The effect of various insecticides carbon to nitrogen ratio and soil organic carbon during 3 and 6

months (The data of each treatment is the average of each time step, and thesame letters above each column
based on to Duncan, test means there was no significant difference at p<0.01)
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Figure 4. The effect of various insecticides on the of soil basal respiration and substrate-induced respiration

during 3 and 6 months (The data of each treatment is the average of each time step, and thesame letters above
each column based on to Duncan, test means there was no significant difference at p<0.01
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Figure 5. The effect of various insecticides on the of soil Metabolic quotient and Microbial quotient during 3

and 6 months (The data of each treatment is the average of each time step, and the same letters above each
column based on to Duncan, test means there was no significant difference at p<0.01)
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Effect of Diazinon, Chlorpyrifos and Imidacloprid Insecticides on some
Biological Indices of Soil
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(Received: May 2019 Accepted: November 2019)

Abstract

The excessive use of pesticides in recent years and their continuation in the future may have harmful
effects on the microbial population of the soil, as an indicator of soil health and one of the main
components of the environment. The purpose of this study was to investigate the effect of three
mostly used insecticides (Diazinon, Chlorpyrifos and Imidacloprid) on ec-ophysiological and
chemical indices of soil. The experiment was conducted as a factorial in a completely randomized
design which included the pesticide factor at four levels (three insecticides plus control soil) and time
factor at three levels (before, three months and six months after pesticide application). Concentrations
of insecticides (0.1, 1 and 0.67) mg per kilogram of soil were used for imidacloprid, diazinon, and
chlorpyrifos, respectively. Some biological and ec-ophysiological indices of the soil were measured
at the beginning of the experiment, three and six months after the beginning of the experiment. The
results showed that, the application effect of insecticides after three months affected the biological
indices including dehydrogenase enzyme activity, metabolic quotient, basal respiration, substrate-
induced respiration and also organic carbon decreased compared to the control -92.2%, -46.7%, -
24.7%, 15.8% and -7.61%, respectively and urease enzymes activity, microbial biomass carbon,
microbial biomass nitrogen, carbon to nitrogen ratio and soil microbial quotient increased compared
to control 6.67%, 32.1%, 15.6%, 16.5% and 58.9. Also, the results showed that among the
insecticides Chlorpyrifos and Diazinon had the highest and the least negative effect on the indices,
respectively. The application of insecticides Diazinon, Chlorpyrifos and Imidacloprid at least in the
short term, had a negative effect on soil ecophysiological indices and the most sensitive indices for
determining the negative impact of insecticides on the soil microbial community were the
dehydrogenase enzyme activity, metabolic quotient, substrate-induced respiration and basal
respiration.

Keywords: Pesticides, Soil quality index, Soil enzymatic activity, Soil biological activity, Soil
quality
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