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Table 1. Statistical indicators of diazinon in water and soil
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Table 2. Normality test of primary data

Bl yramsl-Bg 15 5alsS (1905 Shigm9mls 305l
ClS’ Kolmogorov-Smirnov Shapiro-Wilk
Cultivation Sl &oN3T a0 Slobzo dans Sl &913T az o & lobxe o
Statistic df Sig. Statistic df Sig.
ol 1 195 25 .015 .865 25 .003
Water 2 .196 15 123 .884 15 .055
Sl 1 .346 25 .000 468 25 .000
Soil 2 .248 15 .014 793 15 .003
999 o 998
929 8
% - S rnhoae 0
z & Z 80 . e
E 20 - 5 20 S
05 05 ‘.
o 01 4
01 001
50 ‘;’G 25.5 012 D.‘EZ D.‘ii D.AZ D.‘52 DéZ
Average: 77 Andersan-Darling Normality Test Average: 0283125 Anderson-Daring Nomality Test
SiDev B8 1741 A-Squared 1018 SiDev 0142815 A-Scuared 1528
N7 PVawe 0005 N:16 P-Value: 0.000
Jol eS| S yo e bo b -V S Jol els/ gi)bdgsg‘jlg.o@‘l.ﬁ—\g}&&
Fig. 2- Diazinon in soil/first cultivation Fig. 1- Diazinon in water/first cultivation
999 909 —
99 08 -
95 et 95 - T
z & z B — ] 2 80— e -
i’ 50 5 A E 50 | b s
:?_ 20 e E 20 4 ‘:/";/
05 05 :
01 o (I
001 4 001 -
20 30 40 50 60 70 80 A 1I é 3‘ :l
Average: 410768 Anderson-Uaring Normaity Tect Average. ‘"_133 ﬂnxmnﬂmrdmy;rj\\:i;c:t
P90 S| S 40 el gulbs -F JSCo P90 ST O 35 g 3bo gl —F Jsi
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Fig. 5- Boxplot graph for diazinon in water and soil
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Fig. 6- Average of diazinon in water (ppm) and soil (ng/g) in first and second cultivations
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Table 3. Mann-Whitney test results for comparing diazinon between water and soil in first and second cultivations
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Mann-Whitney U
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Table 4. Correlation between diazinon concentration in water and soil samples in first and second cultivations (Spearman test)
b Sen
Correlations
Jol cuzs o S
Cultivation=1 Water Soil
Correlation 1.000 .091
i Coefficient
= & oline
Water 5)lee gl : 666
Sig. (2-tailed)
Slows 25 25
ol S35 N
Spearman's rho S gy
Correlation .091 1.000
Sl Coefficient
& loline o
Soil _ : .666
Sig. (2-tailed)
Slows 25 25
N
Py CulS ol S
Cultivation =2 Water Soil
Correlation 1.000 .539*
i Coefficient
= & loline
Water 5)Plne gl : 038
Sig. (2-tailed)
slaws 15 15
oyl (35 N
Spearman's rho Shwaad g 5
Correlation .539* 1.000
Sk Coefficient
. ‘_g)l‘)l;.xn cla‘a
Soil _ : .038
Sig. (2-tailed)
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N

* Correlation is significant at the 0.05 level (2-tailed).
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Table 5. Linear regression coefficients between diazinon concentration in water and soil in the second cultivation

Joe
Model

(ol jlado)
(Constant)
ol
Water

a. Cultivation = 2
b. Dependent variable: Soil

Coefficients a, b
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Unstandardized Coefficients

B
24.702

15.279

Std. Error
10.483

5.380

3 lailiwl cul o
Standardized t & lolize v
Coefficients Sig.
Beta
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619 2.840 014
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Introduction: Consumption of organophosphorus pesticides in agriculture causes many environmental
problems. Water and soil pollution and disruption of the balance of natural ecosystems, the emergence of new
pests and diseases, the presence of pesticide residues in agricultural products, and the resulting health effects
have made the consumption management of organic phosphorus pesticides an unavoidable necessity. Despite
the low per capita consumption of pesticides in the country on a global scale, the unfavorable use of
organophosphorus pesticides in some parts of the country, including the northern provinces, and the resulting
pollution, is one of the most important environmental issues in the country. In this study, according to the EIQ
(Environmental Impact Quotient), diazinon pesticide was evaluated as hazardous to the environment of the
study area due to its widespread use against Chilo suppressalis in the water and soil of paddy fields.

Material and methods: Detection of diazinon pesticide in water and soil of paddy fields in Mazandaran
Province was done by determining fixed stations for sampling in accordance with spraying paddy fields. A
total of 50 soil and water samples were gathered for the first cultivation and 30 soil and water samples were
gathered for the second cultivation and were measured by Gas Chromatography after being transferred to the

* Corresponding Author: Email Address: hrezaarjmandi@gmail.com
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laboratory. Sampling was done from late June to mid-August for the first cultivation, and from the first week
of September to late October for the second cultivation of rice. Sampling was done in three seasons: spring,
summer (before transplanting or during harvest), and autumn (for the second rice cultivation).

Results and discussion: The results of measuring the target pesticide showed a significant difference in the
amount of diazinon in the water of the first cultivation compared to the second cultivation and the soil of the
first cultivation compared to the second cultivation. Also, the average of diazinon in the water samples of the
second cultivation was 7.8 times higher compared to the first cultivation and 1.66 times higher in the soil
samples of the second cultivation compared to the first cultivation, which indicates high and alarming amounts
of diazinon in the second rice cultivation. The stability and solubility of diazinon, as well as the environmental
conditions of Mazandaran Province, especially the high groundwater level, extend the life of this pesticide and
consequently cause serious environmental hazards.

Conclusion: Sustainable use of cultivated lands with a focus on improving production efficiency and
increasing crop efficiency, creating a strategic center and a single regulator in the country to manage pesticide
consumption, developing general and specialized training for groups of stakeholders in the production, supply
and consumption of pesticides, registration and application of pesticides based on environmental impact factor,
gradual removal and replacement of high-risk pesticide diazinon, and the use of new methods and technologies
to deal with important pests of rice are among the most important things that should be considered as strategies
and executive policies resulting from research.

Keywords: Pesticides, Diazinon, Organophosphorus pesticides, Environmental Pollution.
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