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Introduction

Excessive use of pesticides in agriculture creates many consequences for public health and environmental
pollution. Numerous measures have been implemented in pest management and pesticide use to minimize the
harmful effects of pesticide products. The Environmental Impact Quotient (EIQ) has been developed to quantify
the risks of pesticides to humans and the environment. We can identify the most detrimental pesticides by
measuring such a quotient and then enhancing society's biological health through replacing them with safer
alternatives. The environmental effects of pesticide application by using that the environmental impact quotient
were considered in this study. This study investigated the environmental effects of pesticides used in wheat and
barley fields in Aliabad Katool county, Golestan province.

Materials and Methods
This study was conducted in wheat and barley fields in Fazel Abad of Ali Abad Katool County during 2021-
2022. For this purpose, 22 wheat fields and 12 barley fields were randomly selected. The information related to
pesticide spraying, field area, crop rotation and crop yields was collected from farmers as questionnaires. Then 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.
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Results and Discussion

According to the results of this study, the highest amount of damage to farm workers is in the group of
herbicides related to Bromicide, in the group of insecticides related to Dursban, and in the group of fungicides to
Altocombi, Raxil and Folicur determined. Also, Raxil, Folicur and Altocombi fungicides showed more damage to
consumers and leaching risk. In addition, two insecticides, Diazinon and Dursban, were introduced as the most
dangerous pesticides to environmental organisms. Also, Pumasuper, Altocombi, Folicur, and Raxil were known to
be harmful pesticides on ecological components. In general, based on the EIQ index for each pesticide, Altocombi,
Pumasuper, Dursban, Diazinon and Folicur were introduced as the most dangerous pesticides. Based on the EIQ
index for each pesticide, Altokambi, Pumasuper, Dursaban and Folicor were introduced as the most dangerous
pesticides in the fields. Considering the average consumption of pesticides per hectare and the amount of their
effective substance in addition to the EIQ index, Inovor (18.48), Durshan (17.83), Bromicide (17.01), Diazinon
(16.66), Malathion (13.68), 2,4-D (13.44), Bazagran (13.44) and Artea (13.25) were considered as dangerous
pesticides in the region and therefore more planning should be done in using or replacing them.

Conclusion

The classification of the environmental impact of pesticides used in the study area indicated that environmental
damage was greater in wheat fields than in barley fields. Barley fields fell into the very low to low damage
categories, while wheat fields were classified as having moderate damage. This suggests that wheat farmers relied
more heavily on chemical pesticides. Considering the necessity of planning for the use of pesticides and informing
farmers about the risks of consumption and paying attention to the use of low-damage pesticides, it is suggested that
this index be calculated for all pesticides used in the region and the selection of pesticides in integrated pest
management programs should be done according to this index.
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Fig. 1- The location of agricultural lands of Fazel Abad district in Ali Abad Katool county, Golestan province
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Table 1- Characteristics of wheat and barley fields of Fazel Abad district in Ali Abad Katool county, Golestan province

UTM Olaiske

Colwe o ol sl

Jypazme 4 )50 0 lond . 5,5os
Crop Field number Coordinate Area System Number of Yield (ton.ha™?
X Y (ha) sprays
1 293896 4094105 2 1 4 4.5
2 295423 4093374 3 1 2 4.1
3 300577 4088260 5 1 4 5.0
4 301394 4086079 12 1 4 4.5
5 301435 4088624 20 1 5 6.8
6 301913 4093171 2 1 3 49
7 301654 4094982 2 1 3 4.3
8 302357 4096316 2 1 4 6.0
9 294595 4093751 3 1 4 4.5
10 293748 4099632 7.5 2 4 2.8
paS 11 303086 4083008 3 1 3 4.1
Wheat 12 295348 4090044 3 1 3 5.0
13 296686 4102287 11 2 3 2.0
14 300768 4097052 2 2 3 2.5
15 294484 4096791 3 2 3 35
16 301897 4086498 3 1 3 4.6
17 303035 4084450 4 1 4 5.0
18 302439 4085051 3 1 4 4.0
19 296450 4088983 3 1 1 4.0
20 298293 4089741 4 2 2 2.3
21 301583 4082991 5 1 5 5.0
22 301312 4082093 2 1 3 4.8
1 295940 4095244 2 2 4 4.5
2 301435 4088624 5 2 3 6.0
3 297537 4098155 2 2 1 2.3
4 302812 4083281 2 2 3 4.0
5 303846 4089521 2.5 2 2 3.0
» 6 296119 4093644 4 2 1 35
Barley 7 295228 4093166 4 2 3 2.2
8 300484 4093569 1.5 2 3 35
9 301897 4086498 4 2 2 4.0
10 300043 4089738 2 2 1 2.7
11 298624 4094164 3 2 0 4.7
12 302070 4084348 2.5 2 0 4.5
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1: Irrigated, 2: Rainfed
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Table 2- List of pesticides used in wheat and barley fields of Fazel Abad district Ali Abad Katool county, Golestan province
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Table 3- Components of Environmental Impact Quotient (EIQ) for pesticides used in wheat and barley fields of Fazel Abad

district in Ali Abad Katool county, Golestan province
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Table 4- Qualitative classification of environmental effects of pesticides
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Fig. 2- Distribution of the abundance of pesticides used in wheat fields of Fazel Abad district in Ali Abad Katool county,
Golestan Province
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