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Introduction
Considering the growth of the human population, limited resources in the agricultural sector, and the urgent need
to increase production, it is essential to implement logical and principled pest control measures, with a strong
emphasis on protecting the health of farmers, community members, and the environment. The Environmental
Impact Quotient (EIQ) can show the risk of different agricultural pesticides by considering the amount of damage to
the health of these three components. This study investigated the environmental effects of pesticides used in canola,
sugar beet, and potato fields in Aliabad Katool County (Golestan province), during 2021-2022.

Materials and Methods
For this purpose, 21 canola fields, six potato fields, and five sugar beet fields were randomly selected and
information related to pesticide spraying, field area, crop rotation, and crop yield with continuous monitoring, face-
to-face interviews, and completed questionnaires was collected from farmers. Also, the EIQ values related to the
pesticide use in these fields were collected through articles and reliable websites. The amount of environmental
effect of pesticides per hectare (EIQ-FUR) was obtained from the product of their EIQ value in the amount of
effective substance and the consumption amount per hectare. The amount of environmental damage of each field
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was calculated from the sum of EIQ-FURSs of pesticides consumed in that field per hectare. Finally, a classification
map of the extent of environmental damage to the studied crops was prepared in Ali Abad Katool county.
Results and Discussion

In general, among the pesticides used in these farms, the highest damage to farm workers is in the group of
herbicides related to Gramaxone, in the group of insecticides related to Phosalone, Chlorpyrifos, and Thiacloprid,
and in the group of fungicides, Mancozeb, Cyproconazole+Carbendazim, and Tebuconazole. Also, the fungicides
Tebuconazole, Cyproconazole+Carbendazim, and Thiophanate-methyl showed more damage to consumers, and the
risk of leaching in the environment compared to the group of herbicides, and insecticides. Investigating the
pesticides used and damage to the ecological components, two insecticides, Diazinon and Chlorpyrifos, were
introduced as the most dangerous pesticides on the organisms of the environment. Based on the average of these
damages, or in other words, the EIQ index for each pesticide, Cyproconazole+Carbendazim, Chlorpyrifos and
Diazinon, Tebuconazole and Imidaclopride 35 % and Imidaclopride 70 % were identified as the most dangerous
pesticides in the studied fields. The highest environmental effect of pesticides per hectare belongs to Mancozeb
fungicide with EIQ-FUR equal to 61.72. This fungicide has an average EIQ (25.72) compared to pesticides such as
Cyproconazole+Carbendazim, Chlorpyrifos and Diazinon, etc., but due to the high percentage of the effective
substance and the amount used in the potato fields of the region (3 liters per hectare), causes the most damage and
toxicity to the environment. Also, the increase in the frequency and amount of Trifluralin herbicide consumption in
potato fields (4 liters per hectare) has caused it to be introduced as the second most dangerous pesticide in the
region. In addition, the insecticides chlorpyrifos (1.5 liters) and diazinon (one liter) and the fungicide methyl
thiophanate (one liter) are respectively EIQ-FUR and have a higher environmental effect than other pesticides per
hectare unit and therefore more planning should be done in their use or replacement.

Conclusion
The distribution map of the environmental effects of pesticides in the investigated crops showed that most of the
canola and sugar beet fields were in the class of low and very low risk, while the potato fields were in the class of
medium and high risk. In other words, the environmental effect and pollution caused by potato cultivation has been
more than the other two crops. The increase in the consumption of fungicides and herbicides in potato cultivation
has led to increased damage to organisms and the environment.
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Table 2- List of pesticides used in fields of Fazel Abad district in Ali Abad Katool county, Golestan province
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Table 3- Components of Environmental Impact Quotient (EIQ) for pesticides used canola, potato and sugar beet fields of
Fazel Abad district in Ali Abad Katool county, Golestan province

o 3 o wG L2 WS sl
Components of pesticide environmental

83, & f‘_" oo ol impact quotient EIQ value
Class Commerical Common name asyie 45,6 :
name i oS Bpan U oy
Farm Consumer Ecological
worker
)—vwﬁ—JYlf )““’lJ‘:“" )]7‘;‘9%?“59]&
_ 13.98 4.86 69.00 29.28
Gallant Super Haloxy Fcép R Methyl
ster
gl FOY ogls 12.00 8.00 31.00 17.00
Select Super Clethodim 12 %
b=y sl 8.00 8.00 38.35 18.12
Lontrel Clopyralid
i e fS 11.50 4.77 48.01 21.44
il Focus Cycloxydim
S teligde (o3 +plisdo (b
Herbicide S Jib R
o9 O Cajlegdyil 7.10 2.55 43.59 17.75
Betanal Progress Fen Medifam + Des
Medifam + Autofomazit
4gb ks i shilsl 10.65 3.32 72.15 28.71
Fusilade Forte Fluazifop-P-Butyl
sl N 31.95 6.63 35.91 24.73
Paraquat Gramaxone
s gl 9.00 5.50 42.00 18.83
Treflan Trifluralin
owsik osil> 6.90 2.45 120.85 43.40
Basudin Diazinon
oheesg® u“’%’_g 18.00 4.00 108.55 43.50
Dursban Chlorpyrifos
o ot 6.00 3.00 68.15 25.70
Decis Deltamethrin
e Ol 9.00 4.00 69.00 27.30
LS o i Cypermethrin Cypermethrin
Insecticide s9adigS LRV 6.90 10.35 87.47 34.90
Confidor Imidaclopride 35 % ' ' ' '
bl bl 16.00 13.00 65.00 31.33
Byscaya Thiacloprid 24 %
9295 AV SlnslSlae 6.90 10.35 87.47 34.90
Gaucho Imidaclopride 70 %
0] olis 3750 2.75 58.25 32.80

Zolone Phosalone



http://www.nysipm.cornell.edu/publication/eiq/files/EIQ_values04.pdf
http://www.nysipm.cornell.edu/publication/eiq/files/EIQ_values04.pdf

VFF e doylods AY ude ((65,9Lis wlbich pgs 4y y 25 Y

opYle opYle 9.00 4.50 58.00 23.83
Malathion Malathion
s Y0 Js3bsS 95 20.00 31.00 70.00 40.30
Folicur Tebuconazole 25%
. a8+ Jg5L6S pls
. P2y 90 »
el Cyproconazole+ 20.12 29.44 89.64 46.40
Altocombi -
Carbendazim
“‘l" J’?“’Sﬁm 8.10 15.15 59.28 27.51
Tilt Propiconazole
Phe oSl Phe oS5 9.25 4.25 25.83 13.12
Vitavax thiram Carboxin Tiram
< reegl) Jjgb 6.00 4.00 26.00 12.00
S Alite Fosetyl aluminium
- & Loy R
= by JaibeSs
12.00 13.00 45.00 22.23
Fungicide Topas Penconazole
s JeuS Ve 8.10 12.15 36.95 19.07
Ridomil Metalaxyl
Ploess’ e s 16.20 15.30 39.95 23.82
Topsin M Thiophanate-Methyl
235l 2ip5ile 20.25 8.13 48.79 25.72
Mancozeb Mancozeb
) o] 16.20 9.10 47.45 24.25
F;)d'wil‘iﬁ) Ipr(.)‘d.lolr;e 1841
evral-TS i 20.00 31.00 11750 5617

Carbendazim

(%) aslo

ingredient x RA EIQ rur = EIQ x % active

DiSeadl Gpas e RA (i8] s oo pib jasls

ol i ] 0 350 0dlo duoyd i g A 3o 40 ,Sa dnly )

EIQ-FUR ilss Julas

e 290 =i oalS celyj » EIQ aid puw )i jslateds

e Gl lase Jobis  SleMbl oL SO sl ¢y buw youd 43
YVF asws EXCel axan > adls (odde lide 5 dc)je po ol
Ol e jyo 9 §5)9US (L3l )8 oY s 05 Sl
5 Sod8 Vo /A aui ArcMap Lo 3 ArcGIS ljale 5 4o
5 oli ol b Jguame yo sly b iSesd] s baxe 5 jasli
maib S ABS (295 AlE Ojpod ¢ el GRS by,
=S el sl o) 55 EIQ-FUR caliseo ylie (s
(Kovach et al., 1992) 45,5 plos! J5,65 o8uisly colw (g

1- Thiessen

L;Lasu»_f&.;ei s j e Sl bgyge oliel cadlllas ol yd
Niazmoradi et al., ) ad oslaiwl ole mlic piran o V+TY
(Y Jga>) (; Hoseini, 20182024

Ao 5l (U piS el SO dare jlas aSul @ 4555 b
ol U gyl e b oled p3 S sl ()l 5 ] o
et pgow e Sl 53,8 oS sl il 0,8 o 1,
) oy e U as s acwloe jl G oylie po 5
(EIQ-FUR) )l asly j> zScél o Jawxe 1 olse 05all
Shs o (il g dunlxe 04350 03l g Bpan lime 4 dng b
Moinoddini ) 455,85 Slelid ) laoxe 5 o ylusl Codls (4l
SO iy e (23 ld lie (6 uS05lul (gl (et al., 2014
).:Jl_o.n u)_.oJ_.aB )‘ )0 c_§_: PN ()L\S\ﬁ) Cja.w ..\>|9 20w
‘)AA—{LA_B] By ao ylude 9 ‘_).5;491 2 0,550 0dlo Ol}ﬁ‘ »NEIQ
-l yn ¢l EIQ-FUR ,slie woles 5o s odlisl asyje 5
2 Mg g baee Sl e Sl deyje g 0 4B 1S
(5 olee) 1545 035 gen (bl oyt 3 Jgamo



VY 35 5050 50 ooliuwl 5590 s S edT ot § &l 5T (o yy o]y 5o g oo

2390 g0 soled ) 9k cnl 318 5 (T L 0ab a8 5oy 0
odlaiul 390 (gl il Hho 1> s Slgld p YL asllas
) s9der g 039 Saatimus ASE)B el sl |y 1S 5150 5
(e Cdadloe Clpis g (BN (> g (28 Sl e
dlllas 3y50 Jluw ;> ddlate (VL Cugb) 5 (S, Jdda a8
Foln OB poew 4 (el g9 5 odlatul & ()j)sliS g
L Logd cailaie 5 gl 3B slagylogs 9,50 sla iS5
Sclerotina ) 8lw oLyl 5 (Phomalingam) ol—w sle
e jlee cars s opl by S el (sclerotiorum
(LS 3 ) VL +/0) JoibsSes L yoSdsd sla 28 )8
eSS 53 1) <15 s +10) (Jte Sbigs) plossusss
43,5 (oo 02latnl (Jo3beSn ) S5 (w25luinyls + JoUsS 9 mle)
(¥ Jsa)

A5 0y Jad blg) Sl (2 pte S8 clagiy) 51 S
(Psylliodes chrysocephala) sl ¢l oS l_aoy.a?u
5 VY LY ogas b as bl o Shoianew paows b Hd Seaeis
Kihanian et al., ) i8S oo ool 1y €l ol oo ¢y jow 3 ue
5 cailaie 3 1508 0, L (glanl s cdl oyl e ol (2023
o5 WY BAY lsnts (1,3 Vo dlgglSlias) g8 iSTt
518y 0590 Job )3 bl plus sloe (sly dgs 0 o3kl ey
Swaw (Oxythyre acinctella) ol jlg 3 03,5 Suoguw dlox
Sopdoptera ) ,ls5Sy #,S 5 (Epicometis hirta) yq ,lg505,5
sk T B Y04) (s58) Uy (slo Sy 51 (5D
Sz 3 (S )3yl 93 B o) (gl cde i sloz ) (LS 5
SloiSopds g e )ie dw > (S 3 i o) eVl aeje
Ot sals S 5 2 +10) 10,3 Y0 bl polsliasl b joassS
9 (s 3 i 9 U S9) 0gss b i (s o ) S0)
S phiSya (LS 53 5l VO B Y) (g s lS) Gliwysd
-8l Brmo ol b (IS psbar N3g 00 odlitl s 50
29598 el S 928 4oy bgrye Ci i IS g)lje 3 laiS
(¥ JS8) 352 (30,5 V- blnslSlaa) 525 5 (J5355515)

EIQ yails
SIS 5 1 by Lo i S EIQ [asls )y
+ 93068 gymlu) (oxeS ol iSz,8 a8 oy L5 Slalllae ddlaie

9305 aib )0 VooV cawgio dib 3 00—V e e oS aib
Kovachetal., ) s:8,5 ), 5505 L3 adb 30+ 5l i
(1992

EIQ-FUR 4 ,Slas (pus alaul
> 0l g lrond pyows 3l odlatul (e alaily o)y psliten;
Ot S )S) gatsles jladlas )50 GlalS 5 Slos ljse
sleodly Judoo g 4500 b eolatwl bl 3 Sles 5 EIQ-FUR
SPSS 15 8le 15 31 eolil s calslas ] 538l s oyt y90

1 plol Y5 aens

Sy5e IS & l50 5l oy VENA adlllas 350 ddlate o 238
39y 005 CutS 13 S ygods 2o )3 YYAY g ] &gty canlllas
&y Sas daly g 39 yuxio HiSa VU 3l g)l5e ol colus
WA cadllan (pl )3 () Jodo) aisly )l jo o5 VA =Y/V ol
YYIYY pgows 2l oyl 5l ad b adlato (IS £ )l50 55 iScdl
Iy do > ¥F/F0 5 Lo iSz,L8 ao)d YY/AY da iSale o
9 (Avena spp.) dog BYg (Y JS5) wols LSl b yiSTo puis
»ebs Sl 5, lals 5l (Phalaris spp.) sescals
Lyl s Eger 45 wing Slallas adlais (I35 g l50
2o COVE (22355) pgwesln glagpsiile I oljyelas
il (e ) o558 5 (sl st b S )
5 DS 3 5V L /Y pgwcSilhw (slaiSuile 2538 0
Ao lds e G g Cudin 3 (S )3 il 93 B pge OV
WAdgs 00 By uno £l 0 jl Ao )d YYIVY o YA > S,Le
Sy adex Sl S o ladile e Cap (niren
{Rapistrum rugosum) L& (Sinpisarvensis) i~
(g 5S¢ (Convolvulus  arvensis) ol oS o
B /A oliseds (Wd)w5lS) gl LaS'cale 51 (Cirsium arvense)
oy (Y JSd) 59 o0l oolai il deyie g3 40 4 45 1 Y
Sl e bl gaed & 0l (LS ealiul )90 slaiSile
ool jloJSitie Sy 0SS Fote S gl 5> S
Jloyics o (309 VB uSlglns) plyss S 508 S



VFF e doylods AY ude ((65,9Lis wlbich pgs 4y y 25 \Al

el 23 YU oo b g Sjas cla i3Sl pgd a5, ,» FY/F

RN
—~ 25
w
% 21
=20
o
g
£ 15 >
=
o 10 8
< ’ 6
g 5
>3
2 2 1

Sl oo 5 ] liwe YU FFIF Joles EIQ L (sl )8
mop s il odltwl 3y90 (cla i E] Hlo 13 1) o) baxe

s YV Lo pln BIQ L (g o (s yplS) olewysd oS

Pesticides

QS (sl (JFSOUI e (g law 0 LTSS (i 15857 €150 53 (B e (S ES N 3,08 Sig1p3 o Y JSd
Fig. 2- Distribution of the abundance of pesticides used in canola fields of Fazel Abad district in Ali Abad Katool county,
Golestan province
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Fig. 3- EIQ value of pesticides used in canola fields of Fazel Abad district in Ali Abad Katool county, Golestan province
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Fig. 4- Damage to farm worker of pesticides used in canola fields of Fazel Abad district in Ali Abad Katool county, Golestan
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Fig. 11- EIQ value of pesticides used in sugar beet fields of Fazel Abad district in Ali Abad Katool county, Golestan province
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Fig. 17- Distribution of the abundance of pesticides used in potato fields of Fazel Abad district in Ali Abad Katool county,
Golestan province
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Fig. 18- EIQ value of pesticides used in potato fields of Fazel Abad district in Ali Abad Katool county, Golestan province
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Fig. 21- Damage to ecological components of pesticides used in potato fields of Fazel Abad district in Ali Abad Katool county,

Golestan province
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Fig. 22- The average consumption of pesticides and EIQ-FUR values per hectare of potato fields of Fazel Abad district in Ali
Abad Katool county, Golestan province
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