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Background and Objectives: Since water and soil are important
components of the ecosystem and their quality reduction affects the
environment and agriculture, it is necessary to determine the effects of
pesticides on soil and water resources and determine their residual
concentration levels in the land. Agriculture, especially paddy fields,
should be controlled and managed. Therefore, the purpose of this study is
to determine and evaluate the level of residual concentrations of
organophosphate pesticides in soil and water samples of Rudbar County
and to investigate their ecotoxicological status.

Materials and Methods: In this study, the multiplicity of 12 stations was
determined using a systematic random method in the paddy lands of
Rudbar County. In total, 24 samples including 12 water samples and 12
soil samples were collected. Water sampling was performed in 1-liter dark-
colored bottles and soil sampling was performed from the surface layer
according to the standard method. All samples were transferred to a
laboratory in using, dry ice. Organophosphate pesticides were measured
using the EPA 8041b standard method. All analyzes were performed by
gas chromatography with the mass detector in Aria Shimi Sharif Company.
To study the ecotoxicological status of pesticides, two databases named
National Pesticide Information Center and Pesticide Properties Database
were used. The two databases are affiliated with Oregon State University,
the US Environmental Protection Agency, and the University of
Hertfordshire. Statistical analysis of the data included analysis of variance
using one-way ANOVA test, comparison of means using Duncan's test,
correlation using Pearson's method, and analysis of principal components
using the covariance method.

Results: Based on the results, 11 organophosphate pesticides were
identified in water and soil samples of Rudbar paddy fields. Ethion in soil
and Diazinon in the water had the highest residual concentrations. Sheikh
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Ali Tues 1 and 2 and Mirzagolband 1 stations with the values of 4.55, 3.99
and 3.49 ug/kg had the highest amount of Ethion toxin residues in the soil.
In addition, Sheikh Ali Tues 2, Mirzagolband 1, and Halimeh-Jan stations
with 3.96, 1.71, and 1.68 ug/L, respectively, had the highest amount of
Diazinon pesticide in water samples. The results showed that the
downstream lands in the area of Imamzadeh-Hashem compared to the
upstream lands in Rudbar city have a higher concentration and load of
pollution. The mean concentration remaining in soil samples (0.987 ug/kg)
was higher than in water samples (0.304 ug/L). Based on the results of
pesticides Diazinon, Methyl Parathion, Azinphos Methyl, Malathion, and
Ethion in the studied stations showed a significant difference. A comparison
of the mean residual concentrations of pesticides with their physicochemical
and ecotoxicological properties showed that in terms of potential risk and
toxicity for aquatic organisms, the concentrations of Beta Mevinephos,
Malathion, and Azinphos Methyl pesticides were 0.043, 0.573, and 0.272
ug/kg, respectively, and very high, which put these pesticides in a situation
of high and toxic danger to aquatic organisms in the region.

Conclusion: Exessive use of pesticides on agricultural land has caused
environmental problems. As a result, monitoring and evaluation of
pesticide residues in paddy fields are very important because contaminated
effluents are discharged directly from rice fields into rivers. Due to the high
levels of residual concentrations of some organophosphate pesticides in the
region, it is necessary to hold training courses on farmers' familiarity with
the dangers of pesticides to prevent, control, and reduce pollution under the
supervision of experts. Also, to fight non-chemically against pests, it is
suggested to use the Trichogramma bee in the form of Trichocart to fight
the rice stem-eating worm, colored traps, and attractants in paddy fields.
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Figure 1. Study area and sampling stations.
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Figure 2. Mean concentration of organophosphorus pesticides between stations located in humid and semi-arid
climates (not the same letters indicate a difference in probability level of 0.05 based on Duncan's multiple range test).
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Table 3. The result analysis one-way of variance in the studied stations.
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Figure 3. Comparison of the average concentration of organophosphorus pesticides in soil and water samples
of the studied stations (not the same letters indicate a difference in probability level of 0.05 based on Duncan's
multiple range test).
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Table 4. The result of independent t-test to evaluate the difference between the mean concentrations of
organophosphorus pesticides in soil and water samples.
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Table 5. The results of principal components analysis to select the most important pesticides in soil and water.
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Table 6. Pearson correlation coefficient of organophosphorus toxins in the study area.
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* Correlation is Significant at the 0.05 Level (2-tailed)



Ol 5 6,551, 31 59500 [ oo IS pgous (wlinipus 091 9 08ilo Bl CUE yasi

o sl s s sbaip, &S sl ol =W
w4 bl Jsl 5o 1 ege Db
By L) Wl babiss, abersl e
ST Ol s e 2SEdl oS - b (.S
sl hosn gl e bl JEsl 5 bl
U oosde ol spoddn &by, opmes
A o 5 bale dexsl sl g
S psa 13 5K 3 pgen nl (So
3 Slagmge 0k slazil a4 Of s s
L et @l ol 68 33,5 0 Jame Ol s e
5 omstd 5 (Trt) s 5 UL cldlas
Glasdlas 3 (88 5 £F) WiL e (Y4)4) OLa
S le i (YY) 0L 5 SO baw g &S
o 3 bl > Lisesl el Bl s
235 dadl S b agmlpe ki et

Ol sy 4 51 s &S das e 0L
5,08 5 OsewYse,d 5550 5 | rj}l bl
ot ol oo cpl 5 dias e ol s S csl
el LSSl L ks glasiles
e 5 aw (80) ol el (g3ulisS
sl @ bl iScal K58 5058 (Ye))
S ammss 5 asbmens g3l sl 04 glacil
b V) Wb olde ey sl b oyl
b Ol oo b alaly 53 15,801 53 (glanlllas
Wliagy 5 ey 5 3l Cosges g p s
PO P PO BTGV UUUPICIN PR PO L SCTC T B
o 053k ol o,ind 5851 gla iS il
oS wbsss S x aak @l (EY) Wl
slo S U 05Vl jiSe i skile 3L &S sls oL
Ll 502 Sl palie 5l 5 e (il Sl g
Sl kS e SK5 e ol p3 &S ol 3l gsy
S o oslizal Lm0l 53 (5555LaS N pame 5 O
(IS sba (A AS sbml | sduli el Sl

JSJ.) LauiS;:,.éTlgCﬁ;ﬁ)Mj‘ b e s 210

y

Sl isedl chle (Sle alis ks

oo gart L anllas 550 ailate 3 0 i IS )|
5 NPIC 5 a0l (555558 5551 5 oo 5553
&S osls ples Gu V Jsa) ws S esliz! PPDB
i odr pSE e 4 arg L
adllansygo ailie 3 o,and Sl gla 2SSl
ol Cpereh Ales S ey ede gl
5 OLilale 4 ax g b ool S8 gla iSdl
oS S hls anlllaes s ge ailane O (glad ged
Ol Gl e 5 st oy 51 il e
O35V iy golty gla_iScol chle (Lo als)
e iS5 edl pl & 655 YU sl e osinsl s
ailee OLpl Sy o 5 VW Sl Candy
SSS mmea Ll sls 13 aallaes e
R I L [RCIAT PR PV ISP
odal Sz 4 S @ a5 Lagls b 0Ll 6l
Sl ek ged 53 i 65 ey by ol
Sl adkee g5 pnl ©lp e diSs s s
Sl & Gda e g ge LSS e
Oda e i S 5 Jeol b ale ol Jgens
Lsde e SUls pgen 308 51 oS dea
22 R gl asms JIs 4 sk dlsy, (F)
o S Bl Jlaes Ol &y glma
Sbt (it o rb o 2805 G b 5l ol
S o S8 sl Ao 5 ODL A0k A gl
5 b iScal stile 3L 3,50 3 o Bk 5l (E)
Gtd 3 et (S Al Jolss ol ol
OseldonS1 Gl spden 8 s o sles il
5ol sl g ST sl Sl Ll
(Sl plasd 5 S Slao e PH (St
Ghle (a5 5 S Vo5 (e Ll
2 B)) L s e Wbtas, a4 ipslis
S s (TV) ol 5 bkt by & (gladlas

3 S plnil Ukl (g gemss s 53 O g e



V€Y Y D)Lo.a.:} AL 0,92 4«5‘&9&,&7 cblas duw*h?)"

a)u\ ua.;.&.@ 3 gkbﬂ 4$..A_€« Ja';l}) cL;JJM.é‘
S & Ul dedl S H ) &S s

S5 SS 5 S 5 2

(oAl Wb Db S (ol el
S S I P NTLRNES PR L AP
4 Olg e O el (215 5l ¢ sy 5 adir
bl I ¢ A 5 Szl il

Lot 455 3 ikites sla S55 b S 5 O slaigad 5 0 hud 58,1 gla 25T Clils anslie -V Jyu

Table 7. Comparison of organophosphorus pesticides in soil and water samples with different physicochemical
and ecotoxicological characteristics.
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